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Department of the Interior, 

United States Geological Survey, 

Washington^ D. C, June 1, 1884. 
Sir: Herewith I have the honor to transmit a report on the inverte- 
brate fossils of the Paleozoic rocks of the Eureka District, Nevada. 

I am greatly indebted to you for the personal interest you have taken 
in the work and generous facilities given me, both in the field and office, in 
carrying on the earlier part of this investigation. 

I am also under many obligations to Hon. J. W. Powell, Director of 
the Geological Survey, for the opportunity afforded me to continue and 
enlarge the work after the completion of the original report. 
Very respectfully, 

CHARLES D. WALCOTT. 
Mr. Arnold Hague, 

Geologist in Charge. 
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United States Geological Survey, 

New York, June 4, 1884 
Sir: I have the honor to transmit herewith the report of Mr. Charles 
D. Walcott on the "Paleontology of the Eureka District 

The publication of Mr. Walcott's monograph marks an era in the his- 
tory of the Paleozoic paleontology of the Far West. Heretofore the col- 
lections of fossils obtained have been in most instances small, incomplete, 
and hastily gathered from more or less widely separated localities. If the 
species obtained proved sufficient to determine the geologic horizons for 
the purpose of compai'ative study, little more was expected. 

Now we possess the results of a careful survey of a district with a rich 
fauna, through 30,000 feet of Paleozoic strata, representing the Cambrian, 
Silurian, Devonian, and Carboniferous rocks. 

Mr. Walcott's intimate knowledge of the geological and structural 
features of the district lends additional weight to his own special labors. 
I regard his report as the most important contribution yet made to the 
invertebrate paleontology of the Basin Ranges, and of great value in its 
bearings upon the geology of the Cordillera, which under your guidance 
we are gradually working out 

Very respectfully, your obedient servant, 

* ARNOLD HAGUE, 
* Geologist in Charge. 

Hon. J. W. Powell, 

Director United States Geological Survey^ Washington^ D. C. 
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PREFACE. 



This volume includes a report on the fossils collected during the field 
season of 1880 by the members of the Geologicfil Survey of the Eureka 
District, transmitted for publication May 1, 1882, and additional observa- 
tions and descriptions resulting from the study of collections made under 
the immediate direction of the writer in the summer of 1882. Eleven 
plates of illustration and nearly double the amount of text originally 
transmitted have been added, and the character of the report slightly 
changed. The reader will pardon the slight confusion in the arrangement 
of the plates resulting from this, and also the difference in the mode of 
illustration. The system of using wood-cuts is of great advantage, as it 
offers an opportunity to all for obtaining copies of the original figures 
by electrotyping. This is the first extended trial of the method for fine, 
detailed illustration, and is attempted at the special request of Major J. 
W. Powell, Director of the Survey. 

In the preparation of the original report, fi^equent reference was made 
to the well-known Hall collection of Paleozoic fossils in the American 
Museum of Natural History, through the kindness of the curator in charge. 
Prof. R P. Whitfield, to whom I am indebted for valuable assistance. Prof. 
James Hall generously gave access to the material he had accumulated for 
the study of the corals and lamellibranchiate shells of the Devonian, and also 
aided me in my comparisons between the New York and Nevada speci- 
mens. Acknowledgment is due Prof. "Samuel Calvin and Dr. J. P. Farns- 
worth, of the State University of Iowa, for the use of specimens for com- 
parison. The skill and care exercised by Mr. G. B. Simpson in preparing 
the drawings for plates ix to xx, inclusive, atid by Dr. J. C. McConnell for 
plates i-viii, xxii-xxiv, inclusive, is shown in the plates illustrating this 

report. 

C. D. W. 
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PALEONTOLOGY OF THE EUREKA DISTRICT. 



BY CHABIiES B. WAIiCOTT. 



SUMMARY OF RESULTS. 

The general character of the fauna of the Cambrian, Silurian, Devo- 
nian, and Carboniferous strata of the Eureka and White Pine Mining 
Districts of Central Nevada is given in this report more to illustrate the 
stratigraphic succession and equivalency of the geologic horizons with 
those described elsewhere than as a detailed monograph of the inverte- 
brate fossils; since, for the latter purpose much more extensive collec- 
tions are necessary to represent the large fauna of the Paleozoic system of 
Central Nevada than we have at present 

As an assistant geologist in the field-work, the writer collected most of 
the fossils in situ^ and studied their mode of occurrence and stratigraphic 
relations, thus disposing of an element of uncertainty which fi^equently 
arises in the mind of the paleontologist when examining collections from a 
region unfamiliar to him, and which presents, in the strata of the lesser divis- 
ions of its great geologic series of rocks, associations of species unknown 
elsewhere or an unusual vertical range of individual species. The presence 
of the Trenton species Orthis testudinaria in the upper portion of the lower 
half of the Pogonip Group in association with the genera Ptychoparia, 
Dicellocephalus, and Asaphus, is a typical example. Other illustrations 
of unusual association of species will be given in speaking of the Devonian 
fauna. 
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2 PALEONTOLOGY OF THE EUEEKA DI81BI0T. 

In the lowest fossiliferous stratum of the Cambrian in the District an 
interesting species of the genus Olenellus, 0. JEowdliy occurs that exhibits 
several abnormal features of development, and also certain embryonic 
characters that show the relation of the genus to the genus Paradoxides. 
Considerable space is given to the description and discussion of this species, 
and also, a plate of outline figures to illustrate its variations and relations to 
other species. The specific identity of two of the three species of Olenel- 
lus, with 0. Gilberti and 0. Howelli from Pioche, Nevada, 130 miles distant, 
and their close resemblance to the species of Olenellus occurring in Ver- 
mont and Newfoundland, closely unites the faunas of the widely-separated 
localities, and aids materially in the correlation of the diflferent groups form- 
ing the Cambrian system on the North American continent. 

The Lower Cambrian type of the Conocephalidse is represented by 
Ptychoparia lAnnarssoni and P. Prospectensis ; and the subgeneric groups of 
the genera usually occurring in the Potsdam Group are prominent in the 
fauna of the upper portion of the Cambrian. In Protospongiafenestratawe 
have a very simple and peculiar form of silicious sponge that is probably 
identical with the Cambrian species of St. David's, Wales. 

Much remains to be done with the small brachiopods of the Cambrian 
and Lower Silurian, since from their minute size and the imperfect state of 
preservation of the specimens collected, correct generic and specific refer- 
ences are very difficult. The one species of the genus Graptolithus in the 
upper portion of the Pogonip (Quebec) Group is the only trace discovered 
at this horizon in the Eureka District of a fauna which the writer in 1882 
found quite extensively developed in the Pifion Range to the north. The 
Graptolites from Belmont, Nevada, that were described by Dr. C. A. White 
and referred by him to the Utica slate horizon of the Trenton Group (Expl. 
and Surv. West of 100th Merid., vol. iv, part 1 , p. 10), are probably from the 
horizon of the Quebec Group, or the Upper Pogonip of the Eureka section. 

The succession in the faunal series from the Olenellus (or Middle Cam- 
brian) fauna, through a large, well-defined fauna of the character of that of 
the Potsdam Group of New York and the Mississippi Valley, to one that in 
its assemblage of species combines both Cambrian and Silurian types and 
passes upward into a fauna comparable to that of the Quebec Group, or the 
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SUMMABT OF BESUI/PS. 3 

Calciferous and Chazy Groups, is of special interest The transition from 
the Cambrian to the Silurian fauna is very gradual, and such as would occur 
where there was no marked physical disturbance to influence the faunal 
change resulting from the natural dying out and development of species or 
the influx of new species from other areas. 

Of the species occurring below the passage beds three are identical 
with species occurring in the Potsdam sandstone of Wisconsin, viz: Hyo- 
tithes primordialis, Dicellocephalus Osceola^ and Ptychaspis minuta; one with 
Acrotreta gemma of the Calciferous formation of Newfoundland; and Pty- 
choparia Oweni is a common species of the Potsdam horizon in Montana 
and Dakota. These specific identifications and the great development of 
species of the genera Agnostus^ Dicellocephalus^ and Ptychoparia, in the 
middle and upper portion of the Cambrian section, furnish abundant evi- 
dence upon which to correlate the fauna and the geologic horizon at 
which it occurs with the Potsdam fauna and formation, as was done 
by Messrs. Hall and Whitfield (Geol. ExpL Fortieth Par., vol. iv, p. 
199, 1877). Of the Potsdam fauna eleven genera and fifteen species 
continue on into the passage fauna, viz (species of the Potsdam fauna 
are printed in italics): lAnguiepis Moera^ L. minuta^ Lingulaf manticula, 
Discina (sp. undt), Acrotreta gemmay Schizambon typicalis, Obolella 
ambigua, 0. discoidea^ Leptcena MelUay Orthis Hamburgensis, 0. testudi- 
naria, Triplesia calcifera, Tellinomya ? Hamburgensis, Agnostus communis^ 
A. UdenSy A. Neon^ Dicellocephalus finalis, D. inexpectans, Ptychoparia I 
annectans, Ptychoparia affinis, P. granulost^Sy P. Hagueiy P. Oweniy P. vmsuU 
catusy Arethusina Americanay Amphion (sp. undt), Barrandia McCoyi, lUse- 
nurus Eurekensis, Asaphus Caribouensis. 

In the next superior grouping, about midway of the Pogonip Group, 
all the middle Cambrian genera, with the exception of Orthis and Illaenurus, 
have disappeared, and higher up the genera Receptaculites, Cbsetetes, 
Pleurotomaria, Maclurea, Cyphaspis, Bathyurus, and Asaphus carry the 
fauna up to the summit of the formation where the genera Receptaculites, 
Ptilodictya, Chaetetes, Strophomena, Orthis, Tellinomya, Modiolopsis, Ma- 
clurea, Cyrtolites, Orthoceras, Endoceras, Coleoprion, Leperditia, Beyrichia, 
Amphion, Ceraurus, and Asaphus give it a facies approaching that of the 
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4 PALEONTOLOGY OF THE EUEEKA DISTBIOT. 

Lower Trenton and indicating an horizon that is considered to be in a 
measure the equivalent of that of the Chazy formation of New York and 
Canada. The fauna of the lower portion of the Pogonip Group corre- 
sponds in the same manner to that of the Calciferous sand-rock of the same 
region. The large number of individuals of the species of Receptaculites, 
B. mammUlaris especially, gives the faima of the upper beds a character 
that this horizon has not hitherto had. This, united with several of the 
Trenton species, viz, Orthis testudinaria^ 0. tricenaria^ 0. pervetUy Tdlinomya 
contractaj two species of Modiolopsis allied to Trenton forms, and Baphis- 
toma Nasonij strongly foreshadows the opening of the Trenton period. 

The fauna between that of the Pogonip and the Devonian horizon is 
so meager that the only reference made to it is in the systematic list and in 
the lists of the geologic report (Geology of the Eureka District). As the 
determination of a higher Silurian horizon than that of the Trenton-like 
fauna in the limestone above the quartzite capping the Pogonip Group 
rested mainly on the presence of the genus Halysites, the opinion of Prof 
James Hall was requested as to the generic relations of the specimens that 
had been referred to Halysites in the field. While he did not say positively 
that the form represented was Halysites, he expressed the opinion that it 
was of organic origin, and that he knew of nothing else but Halysites to 
which it could be referred. This conclusion has since been fully proven by 
the discovery of fine specimens of Halysites catentUatus at the same horizon 
in the White Pine District, Nevada, associated with specimens in a similar 
state of preservation as those from Lone Mountain. 

The fauna of the Devonian is large and representative, notwithstand- 
ing some species have reversed their relative position in the group as they 
have been known heretofore, and others have a greater vertical range. 
Among the brachiopods, Orthis TulliensiSj of the Tully limestone of New 
York State, is found at the summit of the Devonian limestone, and Orthis 
impressaj a Chemung species of New York, at the base, associated with 
eastern Upper Helderberg limestone species; and a variety of Atrypa reti- 
cularis, characteristic of the Niagara limestone, and unknown heretofore 
elsewhere, occurs with the former in the upper beds. Among the corals, 
Cladopora pulchra, Syringopora Hisingeri, and Cyathophyllum corniculuniy of 
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the great Comiferous coral reef of the east, occur at the upper horizon, and 
Syringopora perelegans^ of the same formation in New York, ranges through- 
out the group in Nevada. The occun'ence of rare species and those of 
limited range in the eastern Devonian is not an unusual feature, as we 
find lAngtUa Lcma, Strophodonta Patersoniy Chonetes hemispherical Productm 
truncatuSj etc. The Trilobita also show the great range of the two species 
heretofore regarded as restricted to certain localities, viz, Proetus Halde- 
mani and P. marginaliSy and also the more widely distributed Phacops rana. 
Among species of a greater range there is the well-known Pterinea flabella 
in association with other forms of the Upper Helderberg formation at the 
Lower Devonian horizon; and Sanguinolites rigidus and S. ventricosuSy of the 
Chemung Group, occur in the upper beds of limestone. The Gasteropoda 
are shown by Platyostoma lineatum, so abundant in the Hamilton formation 
of New York, and eight species of Platyceras, five of which are identical 
with eastern species, as are the four species of Tentaculites and the minute 
Styliola fissurella representing the Pteropoda. 

The fortunate discovery of the interior of a dorsal valve of a rather 
large species of Lingula, L. Whiteij aflfords the means of comparison of the 
same parts of the shell with a Silurian and recent species of this genus, and 
proves the great sti-uctural similarity of the three species so widely sepa- 
rated in geologic time (Plate xxi, figs. 18, 19, 20). 

The fauna of the White Pine shale in the White Pine District is in 
many respects a peculiar one, combining as it does species ranging from the 
Middle Devonian into the Lower Carboniferous. The stratigraphic position 
of the shale is at the summit of the Devonian system and at the base of 
the Carboniferous; it is overlain in the Eureka District, where the section is 
unbroken, by a massive belt of conglomerate before the limestones carrying 
the Lower Carboniferous fauna appear in the section. The strongly- 
marked Carboniferous species are, Spiriferina cristata, Betzia radialis^ Athyris 
syblameUosa, and Cardiomorpha Missouriensis ; these are associated, at the 
same horizon, with such Devonian species as Disdna LodensiSy ProductiAS 
s^ubaculeatuSy Ambocceliaumbonata, BhynchoneUa{L.)qt4adri(^$taUiyAviciUopecten 
catactuSj and Lunulicardium fragosum. 

Messrs. Hall and Whitfield (Geol. Expl. Fortieth Par., voL iv, p. 201) 
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PALEONTOLOGY OP THE EUBBKA DISTRICT. 



considered Cardiomorpha Missov/riensis and fragments of a Spirifera of the 
type of Spirifera Bockymontdna Marcou (=8. Keokuk Hall), as probably 
indicating a division of the black shales into Carboniferous and Devonian, 
but/ from field observations and the assemblage of fossils, such a division 
is incompatible with the facts. The White Pine shales occupy the same 
position with relation to the Devonian and the Carboniferous systems as 
does the lower portion of the Pogonip limestone to the Cambrian and Silu- 
rian systems. In each case there are beds of passage carrying a fauna that 
unite the faunas of the two systems. 

That the Devonian portion of the White Pine shale fauna is more 
nearly related to that of the shales of the Hamilton Group than that of the 
Chemung horizon, as found in the neighboring Eureka District, is owing 
undoubtedly to the character of the environment of the fauna during the 
deposition of the shales, a feature so well shown in the recurrent faunas of 
the Devonian of New York as studied by Prof H. S. Williams. 

A summary of the Devonian fauna is given in the following table: 



Class. 



Porifor* 

Actinozoa 

Pol^soft 

Braohiopoda 

Lamellibranchiftta . 

Gasteropoda 

Pteropoda 

Cephalopoda 

Crostacea 

PoBoilopoda 

Total 



Nevada. 



3 

14 
2 
26 
29 
13 
5 
4 
2 
4 



QQ 



102 



3 
27 

3 
*83 
42 
39 

•8 
11 

2 

7| 



3 
15 
3 
50 
27 
23 
7 
7 
2 
4 






1 1 

13 



51 


18 


17 


2 


• 17 1 


1 


2 ' 


1 


4 


.... 


3|- 





Common to Kevada 
and— 



New York. 



I 

O 

2 
11 
2 

26 
27 
11 
5 
4 
2 
4 



S 
i I 



11 



225 141 



108 ' 24 



94 I 



79 



FallB 

of 
Ohio. 



Iowa. 



28 



17 



* And five yarieties. 



Of the two hundred and twenty-five species, sixty-one are described 
for the first time, forty-five species are refen^ed to genera but not specifi- 
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cally named, and one hundred and nineteen species are identified with 
species ahready known ; of the latter, seventy-nine are identical with species 
found in New York State; eleven species occur in Iowa that are unknown 
in New York, and the remaining species occur in various localities both in 
the Rocky Mountains and the central and eastern portions of the continent 
The stratigraphic position of each species is given in the systematic list at 
the close of the descriptions. 

The Upper Helderberg horizon of the New York series is represented 
by thirty -eight species common to it and the lower portion of the Devonian 
of the Eureka District; the Chemung Group of the same by sixteen 
species; of the Hamilton species of New York, twenty-three are distributed 
through the lower portion of the Eureka Devonian limestone and eighteen 
species in the middle and upper portions, but not in such a manner as to 
distinguish a middle division corresponding to the Hamilton formation of 
New York. Of strictly Hamilton species in New York, twenty-three are 
found, of which eleven are in beds a little below the summit, and twelve 
just above the base of the formation. 

Of ichthyic remains there is but one Ctenacanthus-like tooth. This with 
a single tooth of the genus Cladodus, brought from near the Hot Springs 
of Humboldt Cafion, by the geologists of the Fortieth Parallel Survey, is 
all that is known of this fauna in Central Nevada, although from the pres- 
ence of a strongly-marked horizon of Devonian fishes in the Kanab Cailon 
of Northern Arizona, it is a little remarkable that so few specimens have 
been discovered to the north, where the formation has a much greater devel- 
opment. 

With the exception of a species of Psilophyton, a fragment of Cordaites, 
and a few obscure fucoidal remains, the flora of the period is unrepresented, 
although in the upper beds the conditions necessary for the preservation of 
vegetable remains appear to have been favorable. 

The Devonian corals as well as those of the Silurian and Carbonifer- 
ous are not illustrated, and only short notes are given of a portion of the 
twenty-seven species occurring in the Devonian. From what is already 
known of this portion of the fauna, there is little doubt but that future col- 
lections from the area of the Great Basin will give a very complete series 
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8 PALEONTOLOGY OF THE EUBEKA DISTRICT. 

of species^ and still further increase the number of species common to the 
eastern and central (or Atlantic and Mississippi) areas and the western or 
Rocky Mountain area. 

The fauna of the Upper Carboniferous limestone is composed of old and 
well-known species usually occurring at that horizon^ and gives but three 
species new to the region of the Rocky Mountains, viz, PtUodictya carbonariay 
P. serrataj and Macrodon tenuistriata. The comparatively few species occur- 
ring in the middle and upper portions of the Lower Carboniferous Group 
are also well-known forms, but at the lower horizon we meet with a most 
interesting assemblage of spedes. It embraces a large number of Lamelli- 
branchiate shells, a class so rarely represented in collections from this 
region, and unites the characters of the fauna of the Lower Carboniferous 
groups of the Mississippi Valley with that of the Coal-Measures in a remark- 
able degree, a feature not uncommon in the Lower Carboniferous of the 
Rocky Mountains, but rarely so well shown as in the Eureka District. 

There is also a certain commingling of Upper Devonian species with 
the Lower Carboniferous fauna. We find Discina Newberryi, Macrodon 
Hamiltonce, Orammysia HannihalensiSj G. arcuaUiy Sangumolites JEoluSj and 
Pleurotomaria nodomarginata associated with common Carboniferous species. 

The discovery of Pulmoniferous mollusks of the genera Physa and 
Zaptychius in association with the fresh- water shell Ampulhria^ PoweHi and 
fragments of a flora, coniferous in character, supports the stratigraphic 
evidence of the presence of a near or not distant land area at the time of 
the deposition of the Lower Carboniferous rocks of Central Nevada. It 
also gives the first notice of the occurrence of the Pulmonifera in rocks of 
this age; the land shells of Nova Scotia and Illinois occur in the Coal- 
Measures, and Strcphites grandcsva^ Dawson, is from the Devonian plant 
beds of New Brunswick. The bearing of this discovery on the question 
of the presence of land areas from the time of the Middle Paleozoic to the 
present is important. No other explanation o£Fers than that there was a con- 
tinuous fresh-water habitat, ponds or streams, which permitted the genera 
to descend in a direct line from Paleozoic time to the present. 

The grouping of the genera and species in the strata is shown in a 
general manner in the systematic list at the end of this volume, and in 
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^eater detail in the abstract of a report on the geology of the Eureka 
District, Nevada, by Mr. Arnold Hague, contained in the Third Annual Re- 
port of the Director of the United States Geological Survey. 

In the accompanying table the number of genera and species known 
at present in the Paleozoic formations of Central Nevada is given: 
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FOSSILS OF THE C^MBRI^N. 

PROSPECT MOUNTAIN GROUP. 

PORIFERA. 

Genus PEOTOSPONGIA Salter. 

Protospongia fenestrata Salter. 

Plate iz, figs. 5, 5 a, h. 

Frotospangia fenestrata Salter, 1864. Quart. Jour. Geol. Soc., vol. xx, p. 238, pi. 13, 

fig. 12 a, b. lbid.j Gat. Cambrian and Silurian Fossils, p. 

3, 1873. 
Hicks, 1874. Quart. Jour. Geol. Soc, vol. xxvii, p. 401, pi. 

10, fig. 20. 
Zittel, 1877. Abh. der K. bayer. Akademie der Wiss. 2 CI., 

xiii ; Bd. ^^Studien ii, fossile Spongien" (p. 45, sep. copy). 
Carter, 1877. Ann. and Mag. Nat. Hist., ser. 4, vol. xxv, p. 177. 
BrSgger, 1878. On paradoxidesskifreue ved Erekling. Sep- 

arataftryk af N"yt Magazin for Naturvidensk. vol. xxiv, i, p. 

20, t. 6, f. 14. 
SoUas, 1880. Quart. Jour. Geol. Soc., vol. xxxvi, p. 362, figs. 

1,2. 
Boemer, 1880. Leth. Geogn., 1 Th. p. 316, f. 69. 
Hinde, 1883. Cat. Fossil Sponges, p. 129, pi. xxviii, fig. 2. 

Mr. Salter originally described this interesting sponge as having a 
loosely reticulate skeleton formed of very large cruciform spiculse, the 
branches of which cross each other at an angle of 80^, and only in one 
plane, no ascending or descending branches rising from the point of con- 
junction. The angles occasionally vary, but not much. 

More perfect specimens obtained by Dr. Hicks show the spiculse to be 
quadriradiate, slightly raised at the center and formed of four nearly cylin- 
drical rays. 

The skeleton, as described by Mr. SoUas, is composed of large primary 

spiculse with the interspaces filled in by three series of spiculse, each 

11 
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12 PALEONTOLOGY OF THE EUREKA DISTRICT. 

formed of spiculse smaller than those preceding it, their rays all lying 
regularly disposed in two directions at right angle to each other, and so 
building up a net- work with square meshes. 

The skeleton is not preserved in any of the Nevada specimens, the 
different sized spiculse lying scattered on the surface of the limestone shale 
or crowded together without any regularity to the direction of the rays or 
the size of the spiculae. The spiculae, however, appear to be identical in 
all respects with those described by Messrs. Salter, Hicks, and Sollas, and 
if they had not been scattered or crowded together by accident would 
form a skeleton similar to that described by Mr. Sollas. The under side of 
the spiculae show no trace of a fifth ray or its point of attachment, appearing 
in this respect like the upper side, except that the surface is a little concave 
instead of convex as on the upper side. They are silicious, and differ in 
mineral character from the spiculae from the Cambrian rocks of Wales 
which have been replaced by pyrite. 

Dr. Hicks states that P. fenesl^ata occurs in the Longmynd Group, 
in the Menevian Group, and also in the Upper Lingula flags to the base of 
the Tremadoc rocks, giving a vertical range of from 8,000 to 10,000 
feet (Quart Jour. Geol. Soc. London, vol. xviii, p. 181. 1872). It also 
occurs in black shales of Cambrian age in Norway and Sweden. 

Formation and localities. — Cambrian, Prospect Mountain Group. In 
the mountain shale near the Eldorado mine, and in the Secret Caflon shale 
on the east side of Secret Caflon, Eureka District, Nevada. 



BRACHIOPODA. 

Genus LINGULEPIS HaU. 

Llngnlopis Masra H. 6l W. 

Lingulepis Mwra HaU & Whitfield, 1877. Geol. Bxpl. Fortieth ParaUel, voL iv, p. 
206, pi. i, figs. 5-7. 

The specimens referred to this species are specifically identical with 
the types collected \}j the geologists of the Fortieth Parallel Survey in the 
Em'eka District 
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FOSSILS OF THE CAMBRIAN. 13 

The species is well represented, and appears to be characteristic of the 
upper portion of the Cambrian and the lower horizon of the Silurian, 
Pogonip Group. It occurs in the Secret Cafion shale of the Cambrian on the 
eastern side of the cafion directly east of Ruby Hill ; in the limestone of 
the Pogonip Group northeast of Adan^s Hill; on the ridge southeast of the 
Jackson mine; on the southwest spur of W.ood Cone, and southeast of the 
Hamburg mine, Eureka District, Nevada. 



Lingnlepis t minuta H. &, W. 

Lingulepis f minuta Hall & Whitfield, 1877. GeoL Ezpl., Fortieth Parallel, vol. iv, 
p. 206, pi. i, figs. 3, 4. 

This species has nearly the same vertical range and geographical 
distribution as Lingvlepis Mceray usually occurring in the same localities. 
The type specimens were obtained in the Eureka District by the members 
of the Fortieth Parallel Geological Survey. 



Gtoons LINOULA Bragoitoe. 
Llngula f mantionla White. 

Plates ix, fig 3, and xi, fig. 2. 

Lingular manticula White, 1874. Expl. and Surv. West 100th Merid.; Prelim. 
Eep. Pal., p. 9. Ibid.y vol. iv, pt. 1, p. 52, pi. iii, figs. 2 a, 6, 1875. 

The range of variation among the specimens we have referred to this 
species is greater than exists between them and our conception of i. f 
manticula, as obtained from the description and illustrations given by 
Dr. White, and without a direct comparison with the type specimens to 
determine any specific differences, if they exist, we consider them as one 
species. As none of the examples show the internal characters of the shell, 
the doubtful character of the generic reference remains unchanged. 

The type specimens were collected in the Schell Creek Range of Ne- 
vada, at an horizon in the Silurian, equivalent probably, to the horizon at 
which the species occurs in the Pogonip Group. 



X 
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14 PALEONTOLOGY OF THE EXJEEKA DISTRICT. 

Formation and localities. — Cambrian, Prospect Mountain limestone, 
just beneath the Secret Caiion shale, in the 700-foot level of the Richmond 
mine, Ruby Hill; at the summit of the Secret Cafion shale in New York 
Canon; also in the lowest portion of the Pogonip limestone northeast of 
Adams Hill and higher up in the same group on the eastern slope of the 
ridge east of the Hamburg Ridge, Eureka District, Nevada. 

Genus OBOLELLA Billings. 
OboloUa disooidoa H. & W. 

Oholella discoidea^ Hall & Whitfield, 1877. Geol. Expl. Fortieth Parallel, vol. iv, p. 205, 
pi. i, figs. 1, 2. 

This is one of the species brought in by the geologists of the Fortieth 
Parallel Survey from the Eureka District. It occurs in the Hamburg 
shale of the Cambrian, and the Pogonip Group of the Silurian, on the 
ridge east of the Hamburg Ridge and at the Pogonip horizon in the lime- 
stone northeast of Adams Hill; also on the first ridge southeast of the Jack- 
son mine, Eureka District, Nevada; and in the Pogonip limestone on Pogo- 
nip Ridge, White Pine District, Nevada. 

Genus AGBOTHELE Linnarsson. 

Aorotbelo f diohotoma, n. sp. 
Plate ix, fig. 11. 

Shell of medium size, thin, corneous, nearly circular in outline, the 
transverse diameter being a little greater than the longitudinal. 

Ventral valve depressed, discoid, with the apex but slightly elevated 
above the general plane of the surface and situated about one-third the 
distance from the posterior to the anterior margin. The apex is perforate 
and has a narrow groove around it, except on the posterior side, where a low 
rim alone separates the groove and the slightly-depressed pseudo-deltidial 
area. This area is triangular in form, and extends to the posterior margin, 
gradually expanding to a width a little less than its length ; it appears to 
have been quite minute at first just beneath the apex and to have been filled 
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FOSSILS OF THE OAMBBIAN. 15 

in by successive additions of the shell, so that the general circular outline 
of the shell has scarcely been broken by the very slight truncation of the* 
posterior margin. The additions to the posterior margin of the false area 
are crowded together as little transverse ridges with fine striae between. 

The outer portion of the shell is largely exfoliated, but traces of ra- 
diating striae and concentric lines of growth are shown. The latter on the 
outer portion appear to have been continuous with those crossing the 
pseudo-deltidial area. From each side of the apex a narrow, elongate, 
muscular scar gently diverges, extending towards the central portion of the 
shell. Transverse diameter, 7.5""; longitudinal diameter, 6.75""; eleva- 
tion or convexity, about 0.75"". 

The reference of this species to the genus Acrothele is made with reser- 
vation. Its depressed form and eccentrically-perforated apex are similar, 
while the false area and the muscular scar are different It is, however, 
more closely .allied to Acrothele than with any genus with which we are 
acquainted. 

Formation and locality. — Cambrian, Prospect Mountain Group; upper 
beds of the Secret CafLon shale, on the east side of Secret Cafion, Eureka 
District, Nevada. 

Genus SOEI^ELLA Billings. 

Soenella ? oonula, n. sp. 

Plate ix, fig. 6. 

Shell small, conical ; apex subcentral, apparently with a tendency to bend 
a little to one of the sides on which there is a very faintly-indicated line run- 
ning from the apex to the margin. Aperture ovate. Surface smooth to 
the unaided eye; it shows fine concentric striae and a few obscure lines of 
growth when examined by the aid of a strong magnifying glass. 

Dimensions. — Greater diameter, 3""; lesser diameter, 2.25""; eleva- 
tion, about 1.75"". 

This is a small Metoptoma-like shell, the generic reference of which is 
provisional, as it differs from the type of the genus, SceneUa retictUata, in not 
having a carina running from the apex to the margin; the curvature of 
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16 PALEONTOLOGY OF THE EUBEKA DISTEIOT. 

the apex is not positively known, as its summit is broken oS in all the 
specimens in the collection. 

The line from the apex to the margin is too strongly represented in the 
figure on plate ix. 

Formation and locality. — Cambrian, Prospect Mountain Group; low 
down in the massive limestone. beneath the Secret Caflon shale on the east 
slope of Prospect Mountain, Eureka District, Nevada. 



Oenns AOBOTBETA Kntorga« 

Mr. Davidson, in his Classification of the British Fossil Brachiopoda, 
gives an accurate generic description of the external form and character of 
the valves of Acrotreta, but not having specimens showing the interior of 
the valves, he left the genus doubtfully as a subgenus of Siphonotreta, 
The fortunate discovery of a large number of specimens of Acrotreta gemma 
Billings, in the passage-beds between the Cambrian and Silurian limestones 
of the Eureka District, affords material for the study of the interior char- 
acters of the smaller valve, and also some of those of the larger or conical 
valve. 

The interior of the larger valve shows a perforated, rounded, nipple- 
like projection extending down from the apex, plate 1, fig. 1/ This is well 
shown in the cast, fig. 1 b. On each side a slight ridge extends obliquely 
forward. No other markings can be determined. In the smaller valve a 
strong median ridge extends from in front of a minute triangular space on 
the cardinal margin two-thirds the distance to the front margin of the shell. 
Just back of the center of the shell a small oval scar occurs on each side of 
the ridge, and near the cardinal margin another pair of larger crescentifomi 
scars. A pair of lateral marginal scars are very faintly shown on two ex- 
amples. They are usually too indistinct to be recognized. 

Comparing this interior with that of the smaller valve of Siphonotreta 
unguiculata, as illustrated by Davidson (Geol. Mag. N. S., vol. iv, pi. ii, 
fig. II, 1877), the differences between them are well marked, especially 
in the greater spreading out of the muscular impressions in Acrotreta. 
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FOSSILS OF THE OAMBBIAN. 17 

In the larger valves the conical form and siphonal tube strongly relate them. 
(See plate i, figs. 16, 1/ and fig. 8.) 

The interior of the smaller valve shows a wonderful similarity to that 
of OboleUa f /Scabrina Callaway (Dav. Mon. Brit Foss. Brach., vol. v, pt ii, 
p. 211, pi. xvi, fig. 27 d), (see plate 1, fig. Ic,) and I can hardly understand 
that they belong to separate genera. If the conical valve of 0. t ScdbrifUB 
should be found to show indications of a perforate apex, the relations of the 
species to Acrotreta gemma would be very close. 





Aorotreta geiAuL Billings. 

Plate i, figs. la» 1/, lA-f; plate ix, figs. 9, 9a» 

Acrotreta gemma Billings, 1805. Palaeozoic Fossils, yol. i, p. 216, figs. 201a,/. 
Acrotreta subconiea and A. altenuata Meek, 1873. Sixth Ann. Bep. TJ. S. GtooL Surv. 

Terr., p. 463. 
Acrotreta pyxidtQula White, 1874. Expl. and Surv. West 100th Merid., Eep. Invert, 

Foss., p. 9. lbid.j vol. iv, p. 53, pi. iii, figs. 3 o-d, 1875. 

The specific identity of the forms from Nevada with those from New- 
foundland scarcely permits of question if based on the description and illus- 
trations given by Mr. Billings. Some specimens have the conical valve 
more or less elevated, but the difference is not of specific value. 

Dimensions of an average specimen: height of conical valve, 1.75™"; 
transverse diameter, 2°*™; longitudinal diameter, 1.75™*. 

The species from the passage beds between the Cambrian and Silurian 
faimas on the Gallatin River, Montana, doubtfully identified by Mr. Meek 
as A. subconiea Kutorga, and in case of eventually proving to be a distinct 
species to be called A. attentuita, proves on comparison to be the same as the 
Eureka species, and it is also associated with Iphidea sctdptUiSj Agnostm hidenSf 
and Ptychoparia Oweni^ at each locality. The mesial furrow on the false 
area is a variable character, as also within somewhat broad limits the depres- 
sion or elevation of the conical valve. With the specimens before nlOffor 
comparison, they are all referred to the one species and identified with A. 
gemma. Acrotreta pyxidicula White, from Nevada, occurs at about the same 
geologic horizon. The smaller valve is identical with that of A. gemma; 
2 D w 
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18 PALEONTOLOGY OF THE BUBBKA DISTRICT. 

the larger is greatly depressed, but there are examples uniting it with the 
more elevated valve of A. gemma. 

Formation and localities. — Cambrian and Silurian. At the summit of the 
Secret Cafion shale in New York, and Secret Cafions, and opposite the dump 
of the Richmond mine shaft, Ruby Hill; it also passes up through the shaly 
beds capping the massive Hamburg limestone belt into the beds of the 
Pogonip Group, on the ridge opposite the Hamburg mine; at about the 
same horizon northeast of Adams Hill, and on the ridge southeast of the 
Jackson mine. Eureka District, Nevada. The species was found in 1882 
on Pogonip Ridge, White Pine District, Nevada. 



Oenns EUTOBOINA BiUings. 

Kutorgina Wliitfialdi, n. sp. 

Plate ix, figa. 4, 4a. 

Shell convex, hinge line straight and a little less than the greatest 
width of the shell, sides rounding regularly into the slightly convex frontal 
margin. 

Ventral valve quite convex, elevated along the center to form a flat 
depressed fold, and sloping quite rapidly from this to the lateral and cardinal 
margins; median elevation with about five rather faintly-defined, simple 
plications that reach up to the higher portion of the valve; beak small, a 
little depressed, and rising above the area; cardinal margins straight and 
diverging from the beak at an obtuse angle; character of area unknown. 

Dorsal valve depressed convex, with a rather wide, shallow, median 
depression, and two short plications on each side of it towards the front, 
which are obsolete in some of the specimens; the area between the cardinal 
edges and the elevation of the sides of the mesial depression is depressed and 
conesponds to the flattened lateral slope of the ventral valve. 

^ Surface marked by fine, very clearly defined concentric stri» subpar- 
allel to the front and lateral margins. The strisB are crowded together into 
narrow ridges, giving the appearance mentioned by Mr. Billings as occur- 
ring on the type species of the genus. 
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FOSSILS OF THE CAMBRIAN. 19 

This species is unlike any described that is known to me. In general 
form and surface characters it is allied to Kutorgina dngtdata BillingSi and is 
undoubtedly of the same genus if the shells illustrated by figs. 8 and 10, on 
page 8, of the "Pajeozoic Fossils of Canada,^ vol. i, are takfen as types. 
The specific name is given in honor of Prof. R. P. Whitfield^ the distin- 
guished paleontologist 

Formation and localUy. — Cambrian. Prospect Mountain Group, beneath 
the Secret Gafion shale, on the west side of Secret Cafion, Eureka District, 
Nevada. 

Kcttofsiiui Prospnotnii ili| n. sp. 
Plate ix, fiss. la, b. 

Shell rather small for a species of the genus. It is thick and black, like 
a linguloid shell. 

Ventral valve elevated, with the apex projecting over the triangular 
area and extending cibnsiderably beyond the posterior margin; owing to 
the^exfoliation of the shell the extremity of the apex is unknown; the sur- 
face of the area is also unknown. Ventral valve depressed, slightly convex, 
without a mesial sinus; marginal outline subcircular, with the posterior 
'margin obtusely angular at the beak; the beak is slightly depressed below 
the highest point of the shell, and apparently projects a trifle beyond the 
cardinal edge. Surfoce marked by strongly-defined fine concentric striae, 
ten in a distance of one millimeter, where they terminate on the posterior 
margin. 

The dorsal valve of this species is much like that of Iphidea Labrador^ 
icus Billings, but it does not appear to come within the limits of that genua 
as defined by the type species. 

Formation and locaiUy. — Cambrian. In an arenaceous shale resting on 
the Prospect Mountain quartzite, summit of Prospect Mountain, Eureka 
District, Nevada. 
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20 PALEONTOLOGY OF THE EUEEKA DISTEIOT. 

Kutorgiiia soiilptiUs Meek (Sp). 
Plate i, figs. 7, 7a, h; pi. ix, fig. 7. 

Iphidea [f f) sculptilis Meek, 1873. Sixth Ann. Bep. XT. S. Qeol. Bntv. Terr, for the year 

1872, p. 479. 
Kutorgina minutUsima Hall & Whitfield, 1877. TJ. S. Oeol. ExpL Fortieth Par., 

vol. iv, p. 207, pi. i, figs. 11, 12. 

Shell minute, semicircular to subquadrangular; hinge line usually a 
little shorter than the greatest width of the shell; sides slightly rounded; 
antero-lateral angles rounded; frontal margin gently convex or nearly 
straight along the middle. 

Ventral valve obliquely depressed, subconical, with the somewhat ob- 
tusely pointed apex on, or slightly extending over, the cardinal line; area 
vertical or bending a little backward, triangular; width a little more than 
twice the height, but not as broad as the shell, owing to the sides of the latter 
curving in to meet the straight area at an angle of about 50^ ; foramen (?) 
large, dorsal valve depressed convex, most elevated on the umbo; beak a 
little depressed, scarcely projecting beyond the cardinal line; mesial sinus 
faintly defined, not much more than a slight flattening in many examples; 
area low, general characters unknown. 

Surface of the shell piarked by very fine, sharp, elevated, concentric 
lines, that coalesce or bifurcate irregularly, giving a peculiar, interrupted, 
wavy appearance under the magnifier; these lines extend around on the 
sides of the posterior side or area to the edges of the triangular foraminal- 
like opening. Slightly irregular, slender, depressed or elevated interrupted 
lines radiate from the beak or apex; they vary in strength and number, and 
on some shells are scarcely discernible, although forming a prominent feature 
in many individuals. 

Length of largest shell observed, 2.5"" ; breadth, 3.75"" ; depth of ven- 
tral valve, 1.25""; of dorsal valve, 0.5"". 

The type of Iphidea (ff) sculptilis (Meek) is a strongly marked ventral 
valve of this species from the east side of the Gallatin River, Montana, where 
it is associated with Acrotreta gemma Billings, and Ptychoparia Oweni Meek. 
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In the Eureka District it is associated with the same species at the same 
relative geological horizon. I now have before me Mr. Meek's type, and 
also the type of Kutorgina minutissima H. & W., from the Eureka District. 
They evidently belong to one species and do not vary from each other more 
than individuals from the same locality. 

The generic reference of the species by Messrs. Hall and Whitfield is 
followed, as from all comparable characters the species is closely allied to 
the type of the genus Kutorgina cingulata Billings. 

As yet no evidence has been obtained of the presence of a pseudo-del- 
tidium similar to that in Iphidea hella Billings. Mr. Meek failed to detect it 
in working away the matrix from the specimens he used, and the same is 
the case with the material from the iTureka District. From the fact that 
the pseudo-deltidium is often absent in specimens of a well-marked species 
allied to L hella now before me, and the great similarity of the false 
area of the largei* valves of it and K. sculptiliSy when in that condition, I 
strongly suspect that if we had more perfect specimens the concentric sur- 
face lines would not stop at the margin of the triangular space, but cross a 
pseudo-deltidium, as in I, hella. 

As stated by Mr. Billings, the genera Kutorgina and Iphidea are closely 
related to each other, and while it is convenient to have the two genera to 
refer such forms as'JT. scidptilis and /. heUa^ with our present knowledge of 
the two genera, Iphidea cannot be considered as a well-established genus, 
although it is quite probable that if we had the interior of the shell of each 
form it would be necessary to distinguish them as Mr. Billings has done. 

Formation and localities. — Upper Cambrian. Secret Cafion shale on the 
east side of Secret Caiion; shaly limestone in passage-beds between the 
Cambrian and Silurian on the first ridge east of the Hamburg Mine, Eureka 
District, Nevada. Also, on the east side of the Gallatin River above Gal- 
latin City, Montana, as labelled in the collections of the United States Na- 
tional Museum. 



Digitized by 



Google 



22 PALEONTOLOGY OF THE EUEEKA DISTMOT. 



Genus LEPT^^A Dalman. 
Laptasna Melita H. &, W. 

LepUena Melita Hall & Whitfield, 1877. Oeol. Expl. Fortieih Par., voL iv, p. 208| 
p]. i, figs. 13, 14. 

This species is given by its authors as occurring in the Lower Silurian 
rocks of the Eureka District, the exact horizon being unknown. From the 
examples in the present collection we learn that it ranges from the limestone 
beneath the Secret Cailon shale on the eastern slope of Prospect Mountain, 
up through the intervening strata to about 600 feet above the base of the 
Pogonip Group, at which horizon it is found on the ridge next east of the 
Hamburg Ridge; also southeast of the Jackson mine, and northeast of 
Adams Hill, Eureka District, Nevada. 



Genus OBTHIS Dalman. 

OrtblA SurekMislfli n. sp. 

Plate ix, figs. 8, 8a. 

Shell small, transversely suboval, strongly convex. The ventral valve 
is iQore convex than the dorsal, and elevated along th^^ddle so as to be- 
come subcarinajbe; beak small; area unknown. 

Dorsal valve convex, with a strongly marked median depression that 
gives it a bilobed character; beak short and apparently incurved over a 
low area. 

Surface marked by about forty strong, simple, radiating striae that 
extend up to the beak. 

Dimensions. — ^Transverse diameter, 4°"; length of ventral valve, 3.5"^; 
of dorsal valve, 3""; depth of ventral valve, 1.5"^ ; of dorsal valve, about 1"^. 

From the nature of the matrix the beaks of the valves are usually 
broken away with a portion of the shell on the summit, so that the cast of 
the hinge-teeth of the ventral valve and the muscular impressions of the 
dorsal valve are shown, as seen in fig. 8 a, plate ix. 

We know of no similar form from this horizon with which to compare 



Digitized by 



Google 



FOSSILS OF THE GAMBBIAN. 23 

this shelly its small size, bilobed dorsal valve, and subcarinate ventral valve 
distinguishing it from all other described species. 

Formation and locality. — Cambrian. Prospect Moimtain Group, at the 
base of the Secret Cafion shale, on the west side of Secret CafiLon, Eureka 
District, Nevada. 

PTEROPODA. 

Genus STENOTHEGA Salter. 

Stenotheoa elongata, n. sp. 
Plate ix, figs. 2, 2a. 

Shell small, elongate, with the apex incurved and depressed nearly 
to the margin; laterally compressed so as to form a ridge nearly the 
entire length. Aperture elongate, ovate, somewhat acutely pointed at the 
end towards which the apex curves and rounded at the opposite extremity, 
the greatest width occurring about two-thirds the distance from the narrow 
end. Surface marked by numerous fine concentric striae and lines of 
growth. 

The narrow elongate aperture, depressed apex, and fine lines of growth 
serve to distinguish this from described species of the genus. As far as yet 
known the genus Stenotheca is confined to the Cambrian fauna. 

Formation and locality. — Cambrian. Prospect Mountain Group, in 
the limestone just beneath the Secret Cafion shale, on the west side of 
Secret Cafion, Eureka District, Nevada. 

Genus HYOLITHES Eichwald. 
HyoUthes prlmordlalis Hall (Sp.) 

Theoa primordialis Hall, 1861. Bep. Prog. Geol. Sorv. Wisconsin (pam.), p. 48. 

Ibid.y Oeol. Wis., vol. i, p. 21, fig. 5, 1862. Ibid., Sixteenth Bep. N. Y. State 

Cab. Nat. Hist., p. 135, pi. vi, figs. 30, 31, 1863. 
HyoUthes (Theca) prifMrdialis Hall and Whitfield, 1873. Twenly-third Bep. K Y. 

State Gab. Kat. Hist, p. 242, pi. ii, fig. 3. 
HyoUthes primardia^ia t White, 1874. Expl. and Snrv. West 100th Merid., Prelim. Bep. 

Invert. Foss., p. 6. lbid.y vol. iv, pt. 1, p. 37, pi. 1, figs. 5a-e, 1875. 
HyoUthes primordialis Whitfield, 1883. G^ol. Wisconsin, vol. iv, p. 175, pi. 1, fig. 12. 
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There appears to be very litde difference between the Eureka speci- 
mens and those described by Professor Hall from the Potsdam sandstone 
of Wisconsin. Dr. C. A. White describes similar forms from Pioche, Nevada, 
where they occur in strata of (*' Primordial'^) Cambrian age. 

Formation and localities. — Cambrian. Prospect Mountain Group, in 
the upper beds of the Secret Caflon shale, on the east side of New York 
and Secret Cafions, and on the east side of the cation at the eastern side of 
Ruby Hill. Also in an outcrop of limestone on the west side of the foot- 
hills of Combs' Peak, Antelope Valley, Eureka District, Nevada. 



PCECILOPODA. 
Genus AGFOSTUS Brongniart 

Agnostiui Rlohmondeii8l% n. sp. 
Plate ix, fig. 10. 

Cephalic shield moderately convex, length and breadth equal, sides 
scarcely parallel, rounding in front into the broadly rounded anterior 
margin. Glabella three-fourths the length and a little more than one-third 
as wide at the base as the width of the shield, it is elongate-conical in out- 
line, strongly defined by the dorsal furrows, and with the anterior third 
separated by a distinct transverse furrow, a little less than midway between 
this furrow and the posterior margin a short furrow penetrates from each 
side towards the base of a minute tubercle situated on the median line, 
two oblique furrows cut oflF the posterior lateral angles as two small rounded, 
triangular nodes; lateral lobes more convex than the glabella, divided 
anteriorly by a slight median furrow, surrounded by a narrow, rim-like 
margin, and ornamented by slightly irregular depressed lines that indent 
the surface from the margin nearly to the edge of the strong dorsal furrows. 

Surface smooth under an ordinary magnifying power. 

Dimensions. — Length and breadth, 2.5"°"; depth of shield, 0.75"^- Tho- 
racic segments and caudal shield unknown. 
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This is a very strikmg and pretty species, and is not liable to be mis- 
taken for any described American form, and it appears to be distinct from 
any European species known to me, although allied in a slight degree to 
Agnosias princeps Salter. 

Formation and localities. — Cambrian. Prospect Mountain limestone, 
upper portion; Ruby Hill, Richmond mine, 700-foot level; and east slope 
of the northern portion of Prospect Mountain, Eureka District, Nevada. 



AgiKMitiui seoltuniik n. sp. 
Plate ix, fig. 14. 

Cephalic shield strongly convex, a little longer than wide, with a slight 
contraction posteriorly and margined by a narrow, rim-like border that has 
a distinct groove between it and the lateral lobes; dorsal furrows well 
defined, united anteriorly, but not dividing the lateral lobes in front, pos- 
teriorly each turns obliquely outward, a short distance from the margin, 
cutting off the inner angle of the lateral lobes. Glabella short about one- 
half the length of the shield, strongly convex and squarely truncated in 
front; at about the anterior third a broad, short furrow penetrates on each 
side a short distance, and posteriorly a rounded node is separated from 
each lateral angle by slight furrows; the lateral lobes slope rapidly to the 
marginal groove on the sides and more gradually to the front 

Surface finely granulose. 

Dimensions. — Length, 3"^; breadth, nearly the same; depth of shield, 
1.25"^. 

Thoracic segments and caudal shield unknown. 

This species is characterized by the tumid, short, truncated glabella 
and broad lateral lobes. 

Formation and locality. — Cambrian. Prospect Mountain Group; upper 
portion Secret Caflon shale, on the east side of Secret Cation, Eureka Dis- 
trict, Nevada. 
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Agnostiui bideiM Meek. 
Plate iz, figs. 13, 13 a. 

Agnostua bidens Meek, 1873. Sixth Ann. Bep. IT. S. G^oL Sorv. Territories for the 

year 1872, p. 463. 

• 

Cephalic shield, moderately convex; a little wider than long, distinctly 
trilobed and bordered by a rounded margin, with a rather strongly defined 
marginal groove. Glabella convex, narrow, more than two-thirds the 
length of the shield, converging anteriorly and rounded or subangular in 
front; a narrow, transverse furrow enters obliquely from each side poste- 
rior to the center and unites just in advance of a small tubercle on the 
center of a segment defined behind by a transverse furrow that bends back- 
ward at the center; between the latter fiirrow and the occipital furrow, a 
narrow segment widening out laterally, is distinctly defined; occipital seg- 
ment very narrow. Dorsal furrows distinct, united in front of the glabella 
but not touching the frontal border. Lateral lobes strongly convex and 
sloping rapidly to the mat*ginal groove from the somewhat elevated central 
portion; frontal lobe about half as wide as the lateral lobes and less 
convex. 

Thoracic segments unknown. 

The caudal shield associated with the above-described head has all of 
its essential elements, and there is little doubt but that it belongs to the 
same species. It is provided with a short spine or process on each posterior 
lateral side and is strongly convex and trilobate; the axial lobe extends 
more than three-fourths of the entire length and has an elongate, angular 
node on the anterior portion, with a transverse furrow just before it separat- 
ing a narrow anterior portion, and in some examples a slight transverse 
furrow crosses just back of the node; this is obsolete in many instances. 
The dorsal furrows extend backward and unite posteriorly, giving the axial 
lobe a conical form; lateral lobes strongly convex and very much like 
those of the associated cephalic shield. Surface of both shields finely 
granulose under a strong magnifying power. 
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Dimensions of cephalic shield. — ^Length, 3.25"^; width, 3.75°™; caudal 
shield as 4 is to 5 in length and breadth respectively. 

A comparison of specimens made after the manuscript of this report 
was written shows that the supposed new species of Agnostus is identical 
with Mr. Meek's A. hidens from the Gallatin River, Montana, also that 
Ftychoparia GaUatinensis occurs in association with it in Montana and 
Nevada. 

Formation and localities, — Cambrian. Prospect Mountain Group; 
ranges from the upper portion of the massive Prospect Mountain lime- 
stone as found in the 700-foot level of tjj^e Richmond mine at Ruby Hill 
and on the east slope of Prospect Mountain, to the summit of the Ham- 
burg limestone, near the Hamburg mine, and into the base of the Po- 
gonip Group, occurring most abundantly in the upper beds of the Secret 
Caflon shale. Eureka District, Nevada. 'Also in the Lower Pogonip Group 
on Pogonip Ridge, White Pine District, Nevada. 

Agnostiui oommimii H. &, W. 

Agnoitui etmmunis Hall & Whitfield, 1877. Geol. Bxpl. Fortieth Parallel, voL iv, 
p. 228, pL i, figs. 28 and 29. 

This species has a vertical range similar to the preceding, and occurs 
at the same localities, although rarely in the same layer of rock The orig- 
inal specimens were collected by the geologists of the Fortieth Parallel 
Survey from the White Pine Mining District, Nevada. 

AgiKMitiui Neon H. A W. 

Agnoatui Keon Hall & Whitfield, 1877. Oeol. Ezpl. Fortieth Parallel, vol. iv, p. 229, 
pi. i, figs. 26, 27. 

Associated with Agnostus communis, and having essentially the same 
range and distribution in the district, the original types coming from the 
Eureka District, Nevada, by the same survey. « 
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AgnostOB prolongtui H. &, W. 

Agno8tU8 proUmgus Hall & Whitfield, 1877. GeoL Expl. Fortieth Parallel, vol. iv, 
p. 230, pi. i, figs. 30, 31. 

This form was originally collected in the Eureka District, but it is 
rare, having been found only in the Hamburg belt of limestone northeast 
of Adams Hill, and on the west side of Sierra Cation, Eureka District, Ne- 
vada. 



Genus OLENELLUS Hall. 
OleneUns Iddingai, n. sp. 
Plate ix, fig. 12. 

General outline of the head roughly subtriangular, with the length 
one-half the breadth of the posterior border; strongly convex; the rather 
narrow, rounded rim bordering the anterior margin suddenly becomes 
thickened and rounded opposite the eyes and is extended back in the short, 
strong, slightly curved genal spines, the narrow posterior marginal border 
uniting with it at the genal angles. Glabella elongate, narrow, divided by 
four transverse furrows into five lobes; the anterior is round, tumid, and ex- 
panded laterally, while the four posterior are narrow, transverse, of equal 
size, and with their sides parallel; occipital ring and furrow not recog- 
nized; eyes lunate, situated opposite the central lobes of the glabella. 
Facial suture in front of the eye unknown; back of the eye it extends 
obliquely outward and backward, cutting the posterior margin about two- 
thirds the distance from the glabella to the postero-lateral spine. 

Thorax and pygidium unknown. 

The specific name is given in honor of Mr. J. P. Iddings, the discov- 
erer of the type specimen. 

Formation and locality. — Cambrian. Prospect Mountain Group, in an 
arenaceous shale above the quartzite capping Prospect Peak, Eureka Dis- 
trict, Nevada. 
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OleneUiis QUberti Meek. 

Plate iXf fig. 16, 16a; pi. zxi, fig. 13. 

Ol^nellun Oilberti Meek, 1874. (Manuscript.) 

Olenellus Oilberti White, 1874. Oeog. and Oeol. ExpL and Snrv. West 100th Merid.; 

Prelim. Rep. Invert. Foss., 7. 
Olenus (Olenellus) Oilberti Meek, 1875. Geog. and Oeol. Sorv. West 100th Merid., vol. 

iii, Geology, p. 182. 
Olenellui Oilberti White, 1875. Geog. and Geol. Expl. and Sorv. West 100th Mend., 

vol. iv, pt 1, p. 44, pi. ii, figs. 3 a, e. 

Head semioval in outline, moderately convex, margined all around by 
a narrow wire-like rim, which is produced at the genal angles into slender 
spines. Glabella elongate, narrowing slightly towards the front; general 
surface moderately convex anteriorly, becoming less so back of the frontal 
lobe; the glabellar furrows penetrate obliquely backward nearly to the 
median line, with the exception of the second anterior pair, which are 
shown by elongate depressions on the line of division of the second and 
third anterior lobes, the two lobes uniting laterally so that the furrows do 
not extend to the dorsal furrows; the frontal glabellar lobe is convex, oval 
in outline, with a tendency in some examples to become angular in front; 
the two posterior lobes are subequal in size; the occipital ring and furrow 
well defined; eyes elongate, narrow, arching outward from the point where 
the anterior glabellar furrow meets the dorsal furrow, and backward 
to the posterior glabellar furrow; dorsal furrows shallow; the fixed and 
free cheeks united form a broad slope from the eye to the lateral margins 
and anteriorly merge into the long frontal limb. The facial sutures cannot 
be traced in any of the specimens. Thorax and pygidium unknown. 

The above description is drawn from specimens obtained in the Eureka 
District. The differences between them and the type specimens are almost 
entirely in the frontal limb, the former having a much broader space between 
the front of the glabella and marginal rim. In some examples from the 
typical locality of the species at Pioche, Nevada, the frontal limb is much 
broader than in those illustrated in Dr. White's report, the Eureka form 
appearing to be specifically identical with theuL 

Formation and hcality. — Cambrian. Prospect Mountain Gkx)up, in an 
arenaceous shale above the quartzite capping Prospect Peak, Eureka Dis- 
trict, Nevada. 
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OleneUns Howelli Meek. 

Plate iZy figs. 15, 15 a, 5, and pi. xzi, figs. 1, 9. 

Olendlus HowelU Meek, 1874. (Manuscript.) 

OleneUus Botcelli White, 1874. Oeog. and Oeol. Expl. and Snrv. West 100th Mend. ; 

Prelim. Rep. Invert Foss., p. 8. 
Olenus (Olenellun) HoweUi Meek, 1875. Geog. and Geol. Snrv. West 100th Mend., vol. 

iii, Geology, p. 183. 
Olenellus HoweUi White, 1875. Geog. and Geol. Expl. and Snrv. West 100th Mend., 

vol. iv, pt 1, p. 47, pi. ii, figs. 4 a, b. 

The general outline of the head of the adult is semi-elliptieal or semi- 
circular and more or less strongly convex. The margin is bordered by a 
narrow, rounded rim which becomes thickened near the genal angles and 
continues posteriorly as rather short, sharp spines. The glabella is elon- 
gate and more or less expanded in front and behind, contracting a little 
midway; four pairs of glabellar furrows penetrate from each side; they are 
somewhat strongly impressed on each lateral third of the width of the gla- 
bella, becoming more shallow as they pass into the more shallow frirrow that 
unites them across the center; in younger specimens this furrow is undis- 
tinguishable from the lateral farrows and they all unite as one distinct fru*- 
row crossing the glabella from side to side, and even in the adults this fea- 
ture is strongly marked in some individuals; the anterior lobe of the gla- 
bella is more or less tumid, subhemispherical or a little transverse and wider 
than the greatest width of the glabella immediately behind it; the next pos- 
terior lobe is rather narrow and transverse, differing from the two next pos- 
terior lobes, which are wider and curved a little forward at the ends, by the 
direction of the furrows ; the posterior lobe corresponding to the occipital 
ring or segment is broad and essentially of the same character as that pre- 
ceding it; the furrow separating them is very shallow at the center and in- 
clined obliquely backward at the sides; a small node occurs on one example 
at the center of the occipital ring. 

Eyes elongate, narrow, and arching from opposite the anterior glabellar 
lobe to opposite the occipital furrow. The dorsal ftirrows are narrow, dis- 
tinctly but not deeply impressed. Fixed cheeks a little expanded anteriorly 
and scarcely more than a line between the elongate palpebral lobes and the 
dorsal furrows, while posteriorly they merge into the small triangular late- 
ral limbs; frontal limb obsolete. Free cheeks large, roughly subtriangular 
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in outline, their posterior margin marked by a more or less prominent curve 
or angle between the genal angle and the inner end of the margin. 

The facial suture cuts the anterior margin some distance outside the 
line of the outer margin of the glabella and passes obliquely inward to the 
anterior angle of the eyelobe; curving around the outer margin of this, it 
passes obliquely outward to the posterior margin, cutting it about midway 
between the glabellar lobe and the outer margin of the genal angle. 

The surface of the glabella is beautifully ornamented with transverse, 
fine, irregularly-waving, subimbricating lines that give the appearance of 
imbricating lamellae resting one under the other from before backward ; this 
feature is only seen on the most perfectly preserved specimens; the surface 
of the cheeks is slightly granulose under a strong magnifying glass. The 
test itself is very thin and fragile and is usually broken away. 

Thorax and pygidium unknown. Portions of the pleural lobe of sev- 
eral thoracic segments were found in association with the heads of this and 
the preceding species that show that the pleuron is prolonged in all of them, 
in one more than the others, and that the portions of the segments preserved 
are typical in their character of the genus; the pleural groove is strong and 
broad, continuing well out towards the extremity beyond the geniculation. 

The description of the cephalic shield is that of what is considered as 
the normal, adult type of the head, and omits altogether the phases of this 
remarkable species that are shown in its various stages of growth and devel- 
opment A note and several figures in illustration are appended that were 
prepared after the first study of the collections. 

The above description was written in 1880 under the impression that 
the species was undescribed. On obtaining a large number of specimens 
in 1882, it was found that the species could be connected with OUneUus 
HotoeUij a species founded by Mr. Meek on a single large head from the 
Cambrian at Pioche, Nevada. On a direct comparison with the type the 
larger specimens are seen to be essentially the same if we allow for the 
compression of the Eureka specimens in the sandy shale. 

Formation and locality. — Cambrian. Prospect Mountain Group in an 
arenaceous shale above the quartzite capping the summit of Prospect Peak, 
Eureka District, Nevada. 
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OB8BRVATION8 ON OLSNELLUS HOWBLU. 

Plate xxi, figa. 1-17. 

The study of the material in the collection illustrating this species hav- 
ing developed some interesting facts, they are here discussed under two 
heads: First, the character of the species during the later stages of its 
development as far as known; second, the relation of the species to other 
species of the same genus, and to certain species of the genus Paradoxides. 

I. A series of specimens illustrating the principal embryonic and abnor- 
mal features of development are figured on plate xxi, figs. 1-9, the details 
of which, and also the figures up to fig. 18, are given in the explanation 
accompanying the plate. 

Contour of the head. — ^The smallest specimen of the head observed, fig. 
1, is 2.5"" in length, and resembles in its outline the larger head, fig. 3, 
which has a length of 7.5"", as is seen more clearly by comparing the latter 
with the enlarged figure of fig. 1, on plate ix, fig. 16 ft. Between figs. 1 and 
3, in size, is the form represented by fig. 2, which is transversely quadri- 
lateral in outline, with the genal angles and spines carried forward to form 
antero-lateral angles on a line with the frontal margin of the head and the 
geniculation of the posterior margin, which is so strongly marked in fig. 1, 
is still further increased^ to form an angle of nearly 90^, which, fi-om its 
position, might be incorrectly viewed as the true genal angle if the anterior 
spines were broken away or obscured and the course of development of the 
species unknown. In fig. 4 the genal spines are still more anterior than in 
the smaller forms (figs. 1 and 3), presenting a transition stage, not consider- 
ing the size of the head, but the general form, between figs. 1 and 2 or 2 
and 3, the angles of the posterior margin xXy are also more obtuse and the 
frontal margin broadly rounded^ Through the forms represented by figs. 
3 to 5 the modification of these features is very uniform to the normal adult 
type of the contour of the head, as shown by fig. 6. In figs. 7 and 8, how- 
ever, which are considerably larger specimens, the angularity of the pos- 
terior margin is a prominent feature, the genal angles being advanced as in 
the forms before fig. 6. In fig. 9 the outline is still further diversified by 
having the angularity of the posterior margin and the position of the genal 
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^spine on one side differing from that on the other. Fig. 6 is considered as 
nearly typical of the adult outline of the head as the largest specimen 
found, and a number of medium size have the same form. The genicula- 
tion of the posterior margin is an embryonic character that is singularly 
persistent in many examples of otherwise adult character. In figs. 12, 13, 
and 14 the adult form of the head of three other species of the genus is 
shown. 

Glabella, — There is not as decided a change proportionally between the 
glabella of the smallest individual and that of the normal adult as there is 
in the outer contour of the head; still it is to be observed, that the dorsal 
furrows are not continuous but interrupted by the ocular ridges that cross 
them and unite with the frontal lobe of the glabella (figs. 2, 4, and 6), a feat- 
iire unknown in the adult, that in the younger individuals the glabellar 
furrows extend entirely across the glabella, while in the older ones they are 
more or less interrupted or united only by very shallow transverse furrows 
at the center. 

Eyes. — The usual form of the eye of the adult in this genus is shown 
in figs. 7, 8, 9, 12, and 14, where it is narrow, broadly arching outward, and 
with a more or less narrow palpebral lobe close to the glabella. In tracing 
the development of the eye of Olenellus Howellij it is found, in the earliest 
stage with which we are acquainted, to be situated distant from the glabella 
toward the center of the cheek and united to the anterior lobe of the gla- 
bella by a strong ocular ridge that crosses and interrupts the continuity of 
the dorsal furrow (see fig. 2 and enlargement of fig. 1 on plate ix, fig. 
15 ft). There is considerable variation in the relative position of the eye 
and the length and strength of the ocular ridge in different examples of 
the head. In fig. 2 the ocular ridge of the left side is elevated, and with 
the high margin of the eyelobe partially incloses the depressed area within, 
while on the right side of the same individual both the ridge and eye are 
less elevated, and the ocular ridge being shorter the eye is brought in 
nearer to the glabella. In fig. 4 the ocular ridge is narrower at the point 
of union with the glabella and attached farther back near the posterior 
margin of the frontal lobe. Frequently the longitudinal axis of the eye is 
slightly oblique from its anterior end backward and outward. With the 
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increase in size, these features usually disappear, although in fig. 6 there 
is an exception, as they are retained in a modified degree after other accom- 
panying embryonic features of the head have disappeared. Between the 
eye and glabella, when the former is situated well out on the cheek, a small 
round or oval boss occurs, as shown in figs. 2, 3, 4, and 6. 

Facial suture. — The course of the facial suture in firont of the adult 
head is shown by the free cheek, fig. 17 (5). Of its variation from this course 
during the development of the individual nothing is known from actual 
observation, but from the fact that the relative position of the eye changes, it 
is probable almost to a certainty, that its direction is somewhat varied, and 
we know that such is the case in its direction back of the eye when the 
latter is situated out on the cheek or near the glabella. Back of the eye, 
in all the instances in which it has been observed, its direction is^slightly 
outward, with a sigmoidal curvature to the angle of the posterior margin, 
or, in its absence, at the broad curve denoting the position of the angle 
about midway between the dorsal furrow and the genal angle, figs. 3, 4, 5, 
and 6. In the large adult specimens its course was probably as indicated 
by the traced line in fig. 9, where it is much the same as in the genus Ogygia 
or Dicellocephalus, and even more so in the cheek, fig. 17, if it cut the poste- 
rior margin at the angle a?, as it does in all known cases in the smaller speci- 
mens, figs. 3, 4, 5, and 6. Comparing this with the direction of the stages of 
growth shown in figs. 3 and 4, where another generic group is suggested by 
its Paradoxides-like course, the contrast is very striking. 

In the adult specimens of Olenellus Gilberti and 0. Vermontana the 
course of the facial suture is almost directly backward from the eye to t\\e 
margin, corresponding nearly to the line 0, of fig. 17, and terminating far 
within the angle x. That the course of the suture was the same in the 
larger heads of 0, Howelli is not probable, as the head, fig. 6, sliows it ter- 
minating at the place of the angle x. But the fact that in the closely allied 
species 0. Gilberti the termination is between the angle and the dorsal suture 
Would lead to looking for it there in 0. Howelli; that its course, if not con- 
stant in the large adults, is as in fig. 6, only adds another anomalous feature 
to this strange species. 

Mode of development — The normal development of a trilobite from the 
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earliest embryonic condition with which we are acquainted to the adult 
form is marked by the disappearance of the embryonic characters one by 
one as the individual increases in size and assumes more and more the feat- 
ures of the fully developed animal, all of which usually takes place, except 
in size and surface ornamentations, when it is quite small. The retaining 
of an embryonic feature after the individual has passed in size, or any other 
character, the stage at which it usually disappears in the regular course of 
the development of the species, is an exceedingly rare occurrence, and is 
unknown, to our own knowledge, except in the increase in size of the body 
in certain species, so that in their course of development certain individuals 
are in fact larger than those of the same species having a greater number of 
segments in the thorax and consequently more advanced in development 
M. Barrande has shown this to be the case in the development of Arethtisma 
Koninckij Proetus decoruSy and P. venustus^^ and we have observed it in 
Triarthrtis BecJci^ where the relative size, proportional to the development, 
is very marked, e. g.j an individual with 13 segments in the thorax is 24™™ 
in length, and one with 16 segments but 16.5™™ long, while the fully-grown 
example of 16 segments reaches a length of 63™™, and some with 13 seg- 
ments are but 7™™ in length.^ 

This peculiarity of growth is shown in the species mentioned only by 
the thorax, for if we take the head apart from it there is little or nothing to 
prove that its size is not proportional to the stage of development; but in 
Olenettt^ Howdli the head proves this to be otherwise, and there may be added 
to the statement, that in certain species the size is not proportional to the num- 
ber of liberated segments in the thorax, that in other species the size of the 
head is not always proportional to its stage of development It is greatly 
to be regretted that the thorax and pygidium are not preserved, so that a 
direct comparison of those parts could be made with abnormal conditions 
of development in other genera and species. 

Having shown that the peculiar development of this species, exhibited 
in the acceleration and retardation of growth in individuals as compared 
with each other, is in a measure comparable with the peculiarities of growth 

^Systdme Silarien de la Bohftme, vol. i, p. 268, 1852. 

'Trans. Albany Inst., vol. x. Fossils of the Utica Slate, p. 29, 1B79. 
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in some other species, a few of the questions arising from the study of the 
stages of growth observed will be spoken of as they are shown in the first 
nine figures on plate xxi. 

It is impossible to imagine that the couree of development was by size 
through figs. 1, 2, 3, 4, and 5; but if we take out the two fonns figs. 2 and 
4, those remaining, figs. 1, 3, 5, and 6, constitute a very good advancing 
series and the larger specimens, figs. 7, 8, 9, might be considered as illus- 
trating the principle that the size is not proportional to the stage of develop- 
ment The two forms taken out, figs. 2 and 4, however, prevent the first, if 
we consider them as belonging to the same species, as appears to be the 
case. They are associated with such forms as 3, 5, i&c, and the two species 
Oknellus Gilbertiy plate ix, fig 16, plate xxi, fig. 13, and O.Iddingsi, plate ix, 
fig. 12, in the same hard specimens of arenaceous shale, and, although fig. 
2 is an extreme form, fig. 4 is a gradation in form to such forms as figs. 1 
and 3. It is observed that figs. 7, 8, and 9 precede (5 in the stage of devel- 
opment of the contour of the head, at the same time showing a more accel- 
erated development in the form of the eye. The eye of fig. 5 is more ad- 
vanced than that of fig. 6, while the posterior outline of the head is more 
embryonic in its character. With these examples it is readily conceived 
that figs. 2 and 4 are enlarged examples of the forms that preceded fig. 1 in 
development, and the eye of fig. 2 supports this view, as it is, in its strongly 
developed ocular ridge, which is more marked than in fig. 1 , and more an- 
terior in relation to the frontal lobe of the glabella, essentially more embryonic; 
and the position of the genal angles and spines is either a decided embryonic 
feature, or a sport that, with fig. 4, to connect it with figs. 1 or 3, would not 
be considered as probable. 

Was, then, the probable course of development of this species, before 
it reached the character of fig. 1 , through earlier stages to a form like fig. 2, 
thence to figs. 4, 1,2, 5, and so on to the adult? 

In the development of Olenellus asaphoides, as given by Mr. Ford,' the 
youngest stage is about 2™™ in diameter and nearly circular in outline, the 
genal angles and spines are situated close in by the side of the facial suture, 
as it is subsequently developed, and there appears to be no doubt but that 

3 Amer. Joarn. Sci., 3rd ser., voL xiii, p. 265, figs. 1-4, 1877. Ibid,f vol. xxii, p. 250, 1881. 
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it is embryonic and representative of one of the earlier stages of growth 
of the species. The second stage, of which an outline figure is given 
on plate xxi, fig. 10, has changed somewhat, but the essential elements re- 
main/ and in fig. 11 there is a still greater expansion of the posterior margin 
of the head and the genal angles are carried slightly forward. There are 
probably several intermediate forms between figs. 10 and 11 that have not 
as yet been discovered, but for the present comparison they may be dis- 
pensed with, as in fig. 1 1 we have a form that may be compared in the 
contour of the head with our figs. 1 and 3; the genal angles are forward of 
the line of the posterior margin, and strong obtuse angles occur where the 
facial sutures cut the latter at x x. In fig. 12 the normal adult form of the 
head of this species is outlined. Reviewing the development thus hastily 
sketched, it is seen that the form fig. 11 is intermediate between figs. 10 
and 12, and representative of the group of forms found in O. Howelliy be- 
tween fig. 6 and the earlier forms preceding fig. 1 in size, fig. ti being 
considered as nearest the adult type in the contour of the head. Without 
more data, it is, perhaps, conjectural to consider that the forms preceding 
fig. 1 were like figs. 2 and 4, and that preceding these the earlier stages of 
0. asaphoides were represented, the forms figs. 2, 4, ] , 3, 5 occupying the 
position in development taken by 11 in the. latter species. At present no 
other view seems as reasonable, unless it is thought that fig. 2 represents 
the extreme embryonic tendency of the species, a 'course of development 
the reverse of that of Oletiellus asaphoideSj or any known species of the tri- 
lobita, and one not at all probable in this instance. 

II. Belations to other species and genera. — The difficulty met with in 
comparing the abnormal development of this species with that of other 
species in which the thorax and pygidium are known is also felt in study- 
ing its relations to various species and genera in which the structure of the 
entire body is known, restricting as it does all comparisons to the head. 

The species associated with OleneUus Howelli are 0, Gilbert^ plate ix, 
fig. 16, plate xxi, fig. 13, and 0. Iddingsiy plate ix, fig. 12. The smallest 
head of the former, fig. 13, is about the size of fig. 2 of the same plate, but 
does not present the strong embryonic features of the latter. In compari- 
son with the adult head of the same species, plate ix, fig. 16, it is observed 
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that the eyes in the smaller individual are a little distant from the glabella and 
united to it by a very short ocular ridge ; otherwise no embryonic features 
are indicated. The example of the head of 0. Iddingsi is still smaller, but 
it does not. present any recognized embryonic features. 

Olenellus Grilberti and 0. Howelli also occur at the same relative geologic 
horizon, at Pioche, Nevada, 130 miles (209.2 kilometers) distant The for- 
mer species in that locality is noticeable in having, in the smaller specimens 
observed, an obtuse angle in the posterior margin of the head midway 
between the genal angle and the glabella (see outline, fig. 14, plate xxi). In 
the larger specimens the angle is near the outer portion of the margin or a 
little within the posterolateral angle. The facial suture back of the eye 
is quite unlike that of 0. Howelli^ as shown for the latter in figs. 5 and 6, 
and cuts the posterior margin between the angle, x x, of the margin and 
the glabella, as seen in figs. 14 and 17. In comparing with 0, Thompsoni and 
Vermontana Hall, from the Georgia slates of Vermont, it is only to be 
observed that in the former species the general features of the adult, as far 
aa known, appear to be the same, and that in the latter the facial suture has 
the same course back of the eye as in 0. GUbertij atad Prof. R. P. Whitfield 
has shown me a specimen in the collection of the American Museum of 
Natural History that is marked by a very short spine on the obtuse, rounded 
angle of the posterior margin, a short distance within the postero-lateral 
angle, a character not observed in any other species of the genus. 

Mention has been made of OleneUtis asa/phoides and certain resemblances 
in the contour of its head at the stage of development represented by fig. 11, 
and that of the head of 0. Howelli as seen in figs. 1, 3, 6, etc. The curious 
interocular spines of the former have not been seen in 0. Howelli. Mr. Ford 
has called attention to the Paradoxides-like run of the posterior margin of 
the head, ^rr, rr^r, fig. 11, and states that it disappears altogether during the 
embryonic life of that species. We have shown that it is extravagantly 
developed in 0. Howellij even to the extent of changing the entire contour 
of the head, fig. 2, and that it persists in the adult stage of many individuals 
of this species, and is also present in 0. GUberti and 0. Vermontana. 

In all the observed specimens of 0. Howelli showing the facial suture 
back of the eye the posterior margin is cut by it at the angle within the 
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postero-lateral angle, as Mr. Ford has pointed out for the form, fig. 11, of O. 
asaphoideSj and also in the genus Paradoxides. 

Attention is again called to the direction of the facial suture back of 
the eyes, in figs. 3 and 4, and the position and obliquity of the eyes in re- 
lation to the median line of the glabella, characters of Paradoxides^ as seen 
in P. spinosus. Of all the species of the latter genus, P. Kjemlfi^ alone 
shows the presence of an ocular ridge uniting the eye and the frontal lobe 
of the glabella, fig. 15 (a), a feature so prominent in the young of 0. Howell% ' 
as well as the small, rounded protuberance between the eye and the glabella, 
shown in Linnarsson's fig. 2, of P. Kjerulfi. The latter character Mr. Ford 
discovered in the young of 0. asaphoideSy and noted its resemblance to the 
same in P. Kjerulfi. The ocular ridge, a feature in the latter that is per- 
manent, is also present in the young of 0. Howelli^ but disappears in the 
adult, adding in this another link to the argument so admirably brought 
forward by Mr. ^^ord to show the genetic relation of the two genera. 

BSsume, — ^The study of the head of Olendltis EotveUi proves: 

First. That in certain individuals of this species the existence of em- 
bryonic features continues long after the individual has reached the size at 
which such features are usually lost in the process of development of other 
species of the genus. 

Second. That in individuals otherwise developed equally in all respects 
some one of them may have a characteristic feature, such as the eye or the 
genal angle, developed to a greater or less degree than in the others, and 
that this feature may persist even after the individual having it has passed 
in size or other characters the stage at which it is usually lost 

Third. That the development of certain characters went on in an unequal 
degree in the corresponding parts of the same individual, and, finally, that 
certain features present in the younger individuals and disappearing during 
the subsequent growth are permanent features in some species of the genus 
Paradoxides. 

* Ofyersigt af Eongl. Vetenskaps-Akademiena F5rliaiidliiigar, N:o. 6, Stookholm, p. 790, Tafl. 
xvi, figs. 1, 2. 1871. 
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Genus DIGBLLOCEPHALUS Owen. 
DioeUooophaluB bilobatua H. ^k W. 

Dicellooephalus bilobatns Hall & Whitfield, 1877. Geol. Expl. Fortieth Parallel^ vol. iv^ 
p. 226, pi. 2, fig. 36. 

This species was founded on a pygidium having a bilobed posterior 
border, collected in the Eureka District by the geologists of the Fortieth. 
Parallel Geological Survey. The same character of pygidium was obtained 
by the present survey in the upper beds of the Cambrian, on the east side 
of the Sierra Valley, east of Pinnacle Peak, Eureka District, Nevada. 

DioeUooepbaltis Osceola Hall. 

Plate ix, fig. 25. 

DiJcehcephalus osoeola Hall, 1863. Sixteenth Ann. Uep. N. Y. State Gab. Nat Hist., 
p. 146, pi. X, fig. 1«} pi. vii, fig. 491 

Original type from the Potsdam sandstones at Osceola Mills, State of 
Wisconsin. 

A comparison of the Nevada specimens, consisting of the glabella and 
fixed cheeks, with the type example of the species in the American Museum 
collection, shows such a strong specific identity of the parts preserved that 
there is little doubt, with our present information, but that they belong to 
one and the same species. 

Formation and locality. — Cambrian. Prospect Mountain Group, upper 
portion, on ridge north of the Dunderberg mine. Eureka District, Nevada. 

DiceUooepbaluB nasutua» n. sp. 
Plate X, fig. 15. 

Glabella and fixed cheeks, when united, subquadrangular in form, the 
width being about three-fourths of the length. The glabella is broadly 
conical, rounded in front, and with its convex surface marked by two 
slightly impressed pairs of anterior furrows, and a pair of more strongly 
marked posterior furrows that penetrate obliquely inward to a shallow 
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transverse furrow that unites them; occipital ring of medium width and 
separated from the glabella by a well-defined, but not deeply impressed 
occipital furrow; dorsal furrows of medium strength on the sides of the 
glabella but scarcely shown in front; fixed cheeks unusually narrow and 
rising directly up to the large, elongate palpebral lobes; anteriorly they 
slope into the groove of the frontal limb; posterior extension and postero- 
lateral limbs unknown; frontal limb between the glabella and furrow nearly 
obsolete, extending beyond the furrow as a broad subspatulate, somewhat 
convex margin. The facial suture curves a little outward in front of the 
eye as far as the furrow of the frontal limb and then recurves inward around 
to the front; after curving around the large eyelobe to near the posterior 
margin, its further course has not been traced. 

Surface smooth or slightly punctate. 

Thorax and pygidium unknown. 

Formation and localities. — Cambrian. Prospect Mountain Group, central 
portion Secret Cation shale in New York Caflon, and upper layers of same 
on north side of the caflon opposite the dump of the shaft of the Richmond 
mine, Ruby Hill, Eureka District, Nevada. 

DloeUooophaliui Riolimondenai% n, sp. 
Plate X, fig. 7. 

Glabella and fixed cheeks, united, quadrangular in form, the width 
being a little greater than the length. Glabella elongate-subquadrangular, 
lateral margins sHghtly converging anteriorly, and with the front a little 
rounded; length and breadth as three to four; surface moderately convex,^ 
and marked by a slightly impressed posterior pair of furrows, directed 
obliquely inward two-thirds the distance to the median line, and two paira 
anterior to these that are just discernible upon the smooth surface; occip- 
ital ring of medium width, distinct; occipital furrow distinct, but not deeply 
impressed; dorsal furrows well defined at the sides but only a line in front 
of the glabella; fixed cheeks broad, rising slightly from the dorsal fuirows 
to the palpebral lobes and sloping away before and behind quite rapidly; 
frontal limb rather long and wide, the marginal rim broadly arcuate, the 
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wijith more than one-half the length of the limb between it and the glabella, 
somewhat flattened and with a narrow groove between it and the depressed 
limb; posterior lateral limbs narrow, marked by the extension of , the occip- 
ital furrow within their posterior margin. The facial sutures cut the 
frontal rim obliquely, and recurving inward pass to the palpebral lobes; 
curving around, these opposite the central portion of the glabella, they then 
extend obliquely outward and backward, cutting the posterior margin 
beyond a line with the eyelobes. 

Surface smooth to the unaided eye; minutely punctate under a strong 
magnifying power. 

This species is distinguished by its broad fixed cheeks and long frontal 
margin with the flattened rim. 

Formation and locality. — Cambrian. Prospect Mountain Group, upper 
bed« of the Secret Cation shale, on the opposite side of the cafion from the 
dump of the shaft of the Richmond mine. Ruby Hill, Eureka District, 
Nevada. 

DioellooephaluB f anga8tifro]iB» n. ap. 
Plate X, figs, lylab. 

Glabella subquadrate; width at the base equal to the length, but nearly 
one-third greater than the width of the anterior margin; surface moderately 
convex, cffrving down in front and marked by two pairs of lightly impressed 
glabellar furrows that extend obliquely inward one-third the distance across 
the glabella, the posterior pair nearly separating the posterior triangular 
lobes; occipital ring rather broad ^nd distinctly defined by a strong occip- 
ital furrow; dorsal furrows narrow but strongly impressed; fixed cheeks 
very narrow and hardly separable from the palpebral lobes, which are large, 
elongate, and situated opposite the central portion of the glabella; frontal 
limb merely a line between the glabella and the rounded rim; lateral limbs 
only partly known ; they appear to be narrow and rather short 

Associated with the glabella and fixed cheeks are numerous free cheeks 
that undoubtedly belong to this species. They are triangular with the 
upper angle truncated to form the base of the eyelobe; the outer margin 
is strong, somewhat flattened, and separated from the rapidly ascending 
slope to the furrow at the base of the eye by a sharp narrow groove. The 
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union of the free cheeks with the fixed cheeks would give the head a semicir- 
cular, strongly convex form, with rounded posterolateral angles. The 
pygidium occurring with the other parts is transversely elliptical, about 
one-third wider than long, and elevated on the median lobe; the frontal 
margin is broadly rounded, the lateral margins scarcely angular at the 
union of the frontal margin and the more sharply rounded posterior line; 
axial lobe elevated, convex, about one-half the length of the pygidium, and 
mai*ked by six transverse rings, including the terminal one; lateral lobes 
broad, sloping rapidly away from the axial lobe and then spreading out in 
a broad, flattened border; their surface is marked by three broad anchy- 
losed segments, besides the narrow anterior articulating projection and the 
broad posterior termination. 

Surface of the head finely granulose, and the pygidium the same, with 
the exception of the irregular strise on the border, the latter are sub- 
parallel to the margin. 

This species in the general form of the head and pygidium resembles 
many species referred by Mr. Billings to his genus Bathyurus, but it is 
nearer Dicellocephalus, if we compare it with typical forms of the genus 
from the Potsdam sandstone of Wisconsin, and is referred to that genus 
provisionally. 

Formation and localities.— Comhrian. Prospect Mountain Group. 
Summit of Hamburg shale, on the ridge north of the Dunderberg mine, 
and in a matrix of a similar character at the southeast base of Lookout 
Mountain, Sierra Cafion, Eureka District, Nevada. 

DioeUooephaluB lole, n. sp. 
Plate X, fig. 19. 

Glabella subquadrate, length exclusive of the occipital ring equal to 
the width at the base; it narrows a trifle anteriorly, is transverse in front, 
and has its lateral angles rounded; surface gently convex, rojmding down- 
ward in front, and marked by two pairs of rather strong, but not deeply 
impressed, furrows that extend obliquely inward well towards the median 
line. 
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Occipital ring narrow, flattened; occipital furrow very shallow; fixed 
cheeks narrow, separated from the glabella by distinctly marked dorsal 
furrows, and sloping rapidly from the palpebral lobes before and behind; 
palpebral lobes elongate, slightly sinuate, and with a groove within the 
margin; frontal limb broad, rather short, sloping down to a line or groove 
beyond which the flattened margin extends, the width of the margin nearly 
equaling the distance between it and the glabella; postero-lateral limits of 
medium width, with the extension of the occipital furrow marking their 
posterior portion; their lateral extension is a little greater than one-half the 
length of the head. 

Facial suture directed outward from in front of the eyelobe to the 
anterior rim of the head, around which it abruptly curves, terminating at 
the front margin; behind the eye it passes obliquely backward at an angle 
of 26° with the posterior margin of the head, cutting the latter at a distance 
from the dorsal furrow equal to the width of the anterior end of the glabella. 

Surface finely granulose under a strong magnifying glass. 

Thorax and pygidium unknown. One associated pygidium is much 
like that illustrated by Hall and Whitfield, Geol. Expl. Fortieth Par., vol. 
iv, pi. i, fig. 39. 

Formation and hcaliby. — Cambrian. Upper portion of Prospect Mount- 
ain Ghroup, near the Bullwhacker mine. Eureka District, Nevada. 

DioeUooepbaluB Marlca, n. sp. 
Plaite X, fig. 13. 

Glabella and fixed cheeks subquadrate in outline, narrowing somewhat 
towards the front. Glabella subquadrangufar and almost squarely truncate 
in front, which is not quite as wide as the base; strongly convex, and 
marked by three pairs of fun-ows, the two anterior pair but slightly im- 
pressed and verj^ short; the posterior pair extend obliquely inward one- 
third the distance n cross from each side, and are united by a slight trans- 
verse ftirroT\&; occipital ring strong and elevated; ^occipital furrow well 
defined; dorsal fun'ows strongly impressed; fixed cheeks moderately convex, 
narrow in front, widening at the palpebral lobes, and sloping away rapidly 
in front, and less so back of the eyelobes; eyelobes narrow, semicircular, 
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and situated opposite the central portion of the glabella; frontal limb 
obsolete except the round, thick, marginal rim just in advance of the 
glabella; the posterior limbs are broken away at a little distance from the 
doreal furrows. 

Surface, as seen under a strong magnifying glass,, with fine inoscu- 
lating, flattened lines surrounding minute round or irregularly oval spaces. 

Formation and locality, — Upper beds of the Cambrian just south of the 
Hamburg mine, and in the same cafion. Eureka District, Nevada. 

DioeUooepbaluB f qua&oeps H. &, W. 
Plate ix, fig. 24. 

Dikellocephalus f quadriceps Hall & Whitfield, 1879. Geol. Expl. Fortieth Parallel, vol. 
iv, p. 240, pi. i., figs. 37-40. 

Type specimens from the base of Ute peak, Wahsatch Range, Utah. 

A careful comparison of the Wahsatch specimens with those from 
Nevada fails to give sufficient specific distinction to separate them on the 
evidence aflforded by the material at hand. A small glabella with portions 
of the fixed cheeks attached is figured on plate ix, fig. 23, to show the 
peculiar form of the glabella and the disappearance of the very faint 
glabellar furrows, scarcely shown in the specimens from Utah; this repre- 
sents one extreme of the species, while the specimen illustrated in the 
Paleontology of the Geological Exploration of the Fortieth Parallel exhibits 
the other, or more mature form. 

The generic reference is open to question, but with our present material 
little more can be done with it. 

Formation and localities, — Cambrian. Prospect Mountain Group, base 
of Secret Cafion shale. New York Cafion, and in Cambrian limestone on 
the west side of the Eureka District on the Antelope Valley slope, near the 
plain. Eureka District, Nevada. 

DioellooephaloB f ezpansus, n. sp. 

Plate ix, fig. 19. 

Glabella elongate subquadrangular, or subclavate, the base about one- 
fifth narrower than the front; surface convex and without perceptible fur- 
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rows; occipital furrow distinctly defined; occipital ring strong, with a small 
spine on the center of the posterior portion; dorsal furrows well defined 
along the sides of the glabella; fixed cheeks of medium width, palpebral 
lobes unknown; an ocular (?) ridge crosses the anterior portion of the 
right fixed cheek, so as to indicate a moderate sized eyelobe between it and 
the posterolateral limb; frontal limb as a narrow rim; postero-lateral limbs 
rather narrow, extended and marked by a strong furrow within the poste- 
rior margin. 

Surface finely punctate. 

This species and the preceding are closely related, judging from the 
parts which we have for comparison. It is hoped that in some more favor- 
able locality entire specimens may be obtained of these and the many other 
species known only by fragments, so that the generic characters can be 
determined with greater certainty and more positive specific references 
made. 

Formation and localities, — Cambrian. Prospect Mountain limestone at 
base of Secret Caiion shale, in New York Caiion, and also in a small expos- 
ure of Cambrian limestone on the west side of the Mahogany Hills, in 
Antelope Valley, Eureka District, Nevada. 

Genus PTYGHOPABLl Corda.» 

Ptyohopaila (f) ProspeotensiSy n. sp. 
Plate ix, fig. 20. 

The general outline of the head is moderately convex, semicircular, 
the width being about twice the length. 

The glabella is subconical, truncate in front and marked by three pairs 
of short, slightly impressed glabellar furrows; occipital ring distinctly de- 
fined by a narrow, Hghtly impressed occipital furrow; fixed cheeks broad, 
of equal elevation with the glabella, and extending beyond it anteriorly, 
the space between them on the broad frontal limb being taken by a small 

^The reason for asing the generic term Ptychoparia rather than Crepicephalus, as used by 
Messrs. Hall and Whitfield in the Paleontology of the Fortieth Parallel Exploring Expedition, is given 
in a bulletin of the Geological Survey now ready for the press, entitled a "Review of the Fauna of the 
St. John Formation." The relations of the genera Conocoryphe, Ptychoparia^ Crepioephalus, Soleno- 
pleura, Liostracus, and Conocephalites are mentioned.— C. D. W. 



Digitized by 



Google 



FOSSILS OF THE CAMBEIAN. 47 

swelling or boss that, but for the slight transverse dorsal furrow between it 
and the glabella, might be mistaken for a continuation of the latter; the 
eyelobes are comparatively large for a species of this character and occupy 
a prominent position on the outer margin of the cheeks, a distinct ocular 
ridge crossing the latter from the anterior margin of the eyes to the dorsal 
fiuTow on a line with the front of the glabella; the lateral limbs are narrow, 
rather short, and slope rapidly downward back of the eyelobes; frontal 
limb broad at the center, narrowing in front of the fixed cheeks and bor- 
dered anteriorly by a not very distinctly defined rounded margin. The 
facial suture curves a little inward in front of the eye and appears to ter- 
minate on the front line somewhat in advance of a line passing through the 
center of the tubercle in front of the glabella ; behind the eye it extends 
obliquely outward and backward to the posterior margin of the head, out- 
lining an elongate triangular posterolateral limb. 

Under a strong magnifying power the surface is seen to be finely gi'an- 
ulose. 

Free cheeks, thorax, and pygidium^ unknown. 

Formation and locality. — Cambrian. Mountain shale band of the Pros- 
pect Mountain Group, on the east slope of Prospect Peak, Eureka District, 
Nevada. 

Ptyohopcuia (f ) Linnarssonl, n. sp. 
Plate ix, figs. 18, 18a. 

The glabella and fixed cheeks are the only portions of this interesting 
species that have been identified. The glabella is small in proportion to 
the area occupied by the cheeks and frontal limb; it is conical in form, 
truncate in front, moderately convex, and marked by three pairs of very 
short, slightly impressed glabellar furrows; the latter only observed on very 
perfect specimens; occipital ring narrow, as also the shallow occipital fur- 
row; fixed cheeks broad, elevated, and projecting forward on to the frontal 
limb considerably in advance of the front of the glabella, the included 
space between their anterior portions being occupied by an elongate oval 
boss that is separated from the glabella by a rather broad, shallow furrow; 
the boss or tubercle extends to the rounded thick frontal rim, from which it 
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is defined by a scarcely perceptible depression; dorsal furrows broad, well 
defined, and running out in front much broader between the tubercle and 
the fixed cheeks; palpebral lobes rather prominent and situated opposite 
the anterior end of the glabella; postero-lateral limbs long, triangular, and 
marked by a strong furrow within their posterior margin. Facial suture 
directed forward in front of the eyelobes, curving outward a trifle and then 
a little inward on the frontal limb, around the front of which it does not 
appear to extend; back of the eyelobe it extends obliquely outward and 
backward, bending a little more abruptly backward towards the lateral ex- 
tension of the limb, terminating at or just within the genal angle at a dis- 
tance from the dorsal furrow equal in one example to the entire length, and 
in another to two-thirds of the length of the head. 

Surface minutely granulose. 

The specific name is given in honor of Dr. G. Linnarsson, the eminent 
Swedish paleontologist. 

This species is allied to P. Prospectensis^ but difiers in the position of 
the eyelobes and the larger frontal limb, changes, however, that may be 
only varietal, as there is an interval of 3,000 feet of strata between the 
horizons at which they respectively occur, but for the present they are 
regarded as distinct species. They are strongly marked forms and types of 
a group of the genus not specially recognized heretofore, as they unite the 
presence of a tuberosity in front of the glabella, seen only (with the excep- 
tion of Ptychoparia odlymenoides Whitfield) in the eyeless trilobites, Cono- 
caryphe coronatus Barr., C. exsulans Linnarsson, C. Matthewi Hartt, G. Solvensis 
Hicks, C. {Elyx) laticeps Angelin, with the presence of fully-developed eyes 
and the direction of the facial sutures as in Ptychoparia striatuSy etc. I am 
not at all certain that P. calymenoides should be included with them, as the 
tuberosity in that species may be only an unusual thickening of the frontal 
rim of the head and not the true frontal limb, a question not readily deter- 
mined with the specimens thus far obtained 

Formation and locality. — Cambrian. Prospect Mountain Group, in the 
upper beds of the Secret Cafion shale, on the east side of Secret Caflon, 
opposite the Geddes and Bertrand mine, Eureka District, Nevada. 
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Ptyohopcuia (Bolenoplenra f ) breviceps, n. sp. 
Plate X, fig. 9. 

Head rather small, convex, semicircular; length a little less than one- 
half the width of the posterior margin. Glabella large, prominent; length 
and width at the base nearly equal, converging rapidly towards the trun- 
cated front to three-fifths the width of the base; the posterior glabellar 
furrow extends entirely across, while the two anterior pairs are scarcely 
discernible; occipital ring transverse, rounded, separated from the glabella 
by a strong, rounded furrow, and extending laterally as the narrow rounded 
posterior border of the head; dorsal furrows strongly defined; fixed cheeks 
convex, depressed below the level of the glabella, rather wide and sloping 
abruptly to the frontal border, slightly depressed towards the small palpe- 
bral lobes and sloping away rapidly posteriorly; ocular ridges strongly 
marked, trending obliquely backward from the antero-lateral angles of the 
glabella; postero-lateral limbs rather narrow, distinctly grooved on the 
posterior edges by the occipital furrows; frontal limb obsolete, the strong, 
rounded, marginal border touching the anterior margin of the glabella. 
Facial suture curves slightly inward in its course from the eyelobe to the 
front margin of the head, and apparently cuts obliquely inward across the 
frontal rim; behind the eye it is directed outward, curving a little backward 
to the posterior margin and outlining an elongate triangular lateral limb. 

Surface apparently smooth or very finely punctate. 

Formation and locality. — Cambrian. Prospect Mountain Group, in ihe 
Hamburg shale belt north of Adams Hill, Eureka District, Nevada 



Ptyohoparla (f ) pemasuta^ n. sp. 
Plate X, figs. 8, 8 o-d. 

Entire form unknown. The glabella and fixed cheeks, and the free 
cheeks associated with them, give the head a rounded, subtriangular form; 
it is strongly convex and produced anteriorly in a strong, elongate, flattened 
triangular process, the anterior third of which bends downward with a uni- 
form curvature; the width of the process at the base is about two-thirds of 
4 D w 
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its length from the marginal furrow; laterally it passes into the strong- 
rounded border of which it is an extension. 

Glabella strongly convex, broadly conical in outline and rounded 
truncate in front; the greatest breadth near the base is five-sixths of the 
length from the occipital furrow to the front; three pairs of furrows divide it 
into three posterior subequal lobes and one smaller anterior lobe; the poste- 
rior furrows penetrate obliquely backward nearly two-thirds the distance to 
the median line, while the two anterior pairs are short and but slightly im- 
pressed; occipital furrow broad and well defined, with a small triangular- 
shaped node at each postero-lateral angle of the glabella; occipital ring 
strong and narrowing towards the dorsal furrows. Only small portions of 
the fixed cheeks are preserved; these show the presence of strongly- defined 
dorsal furrows around the glabella, and that the cheeks sloped up rapidly 
from them towards the palpebral lobes, which, from the associated free 
cheek, must have been of rather large size and not far from the glabella, 
giving a somewhat narrow fixed cheek; the anterior limb has a length of 
about one-fifth of that of the glabella from the occipital furrow, it is slightly 
convex and slopes into the rather strong furrow between it and the nasute- 
like extension of the marginal border, its anterior margin forming an obtuse 
angle at tlie median line. 

The associated free cheek is subtriangular in outline, strongly convex, 
with a wide, strong marginal border and gi'oove, and a spinous extension 
of the genal angle, with the anterior margin extended beyond the union of 
the cheek with the margin, the interior angle is hollowed out for the recep- 
tion of a large eyelobe. 

Surface granulose and probably pustulose on the glabella. 

This is a large and unusually striking species. In the extension of the 
frontal border it is like Anomocare acuminatum Angelin, a feature not here- 
tofore observed in any American species from this horizon. 

Formation and locality. — Summit of the Cambrian, Prospect Mountain 
Group, east side of the canon east of the Hamburg Ridge, Eureka Dis- 
trict, Nevada. 
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Ptyohopaxla (Enloma f ) <11— Imniii, n. ap. 
Plate ix, fig. 28. 

Glabella prominent, strongly convex, the anterior lobe curving down- 
ward and under to the frontal margin ; length and width at the base equal; 
marked by two pairs of glabellar furrows extending obliquely inward, the 
posterior pair nearly cutting oflF the triangular-shaped posterior lobes; occip- 
ital ring broad at the center, narrowing laterally; occipital furrows strongly 
impressed, as are the dorsal furrows along the sides of the central and pos- 
terior portions of the glabella; fixed cheeks very narrow; palpebral lobes 
large, moderately elongate, slightly sinuous, with a strong groove within 
the margin; frontal lobe a narrow rounded rim; postero-lateral limbs un- 
known. 

This species is known only by the parts mentioned. It is allied to 
Ptychoparia Eos Hall, and a somewhat similar form has been described as 
Menocephalus Sedgtvicki Bilhngs. They appear to form a small group of 
the Conocephalidae, the limits of which have not been defined. The refer- 
ence to the genus Menocephalus is of doubtful propriety, since, up to the 
present time, the fragment referred to as the type by Owen has never again 
been even generically or specifically recognized in all the great collections 
from the Potsdam sandstone of the Wisconsin and Minnesota, and it appears 
to be practically impossible to identify it. The two species referred to the 
genus by Billings, Palaeozoic Fossils, vol. i, p. 407, and Geology of Canada, 
p. 237, also appear to belong to two distinct genera. 

Formation and locality. — Cambrian. Secret Canon shale of the Prospect 
Mountain Group, New York Cafion, Eureka District, Nevada. 

Ptyohopaxla oooidentall^ n. sp. 
Plat© X, fig. 5. 

Head within the facial sutures, exclusive of the postero-lateral limbs,^ 
quadrangular in form; glabella subconical, the sides slightly converging 
towards the rounded front; surface uniformly convex and marked by three 
pairs of moderately oblique glabellar furrows, the two posterior pairs of 
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which are more strongly impressed and reach two-thirds the distance to the 
median line, the anterior pair are short and faintly defined; occipital furrow 
distinct; occipital ring rounded and rather under the medium size; dorsal 
furrows well impressed on the sides and in front of the glabella; fixed 
cheeks of medium width, not very convex, and sloping away gradually in 
front and behind; ocular ridges well marked; frontal limb extended a little 
beyond the fixed cheeks, slightly convex, and bordered by a flattened rim 
that is two-thirds as wide as the width between it and the glabella; eye- 
lobes of medium size; postero-lateral limbs narrow, extended, with a 
strongly marked continuation of the occipital furrow just within their pos- 
terior margin. The facial suture cuts very obliquely across the frontal rim 
of the head and abruptly recurving inward at its interior margin passes 
slightly inward in a direct line to the eyelobe, back of which it is directed 
outward with a backward curve on the outer third of the lateral limb, to the 
posterior margin of the head, which it cuts at a distance from the dorsal furrow 
equal to the width of the base of the glabella. 

Surface of head finely granulose; striate on the frontal limb. 

In the general outline of the facial sutures this species might be refeired 
to Dicellocephalus, but the glabella is of the true type of Ptychoparia, and 
the other parts are not incompatible with a reference to that genus. 

Formation and locality. — Cambrian. Prospect Mountain Group, at the 
base of the Secret Canon shale on the west side of Secret Cafion, Eureka 
District, Nevada. 

Ptyehoparla iriinlllis n. sp. 

Plate X, fig. 10. 

The glabella and fixed cheeks form a subquadrangular outline, with the 
central portion, opposite the eyes, arching inward, the frontal and postero-lat- 
eral limbs terminating the angles ; glabella broadly conical, sides straight, 
converging slightly anteriorly to the rounded frontal margin; surface strongly 
convex and broken by three pairs of furrows, the anterior of which are veiy 
faint, the middle pair somewhat stronger and the posterior still more so; all 
are deflected a little backward, the posterior pair strongly outlining the pos- 
terior lobes; occipital ring strong and full and separated by a deeply im- 
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pressed occipital furrow; dorsal fiiiTows distinct at the front and sides of the 
glabella; fixed cheeks narrow and rising rapidly from the dorsal furrows to 
the palpebral lobes, sloping away somewhat abruptly to the front and back; 
frontal limb short and broad, convex, and sloping quite rapidly to the slight 
furrow within the broad, planulate margin, which appears' to be a continua- 
tion of it; postero-lateral limbs narrow, posterior margins rather strong, 
with a narrow groove within. 

Surface of the glabella finely pustulose. 

This species is allied to P. Montanensis Whitfield, but differs in the 
character of the frontal limb very decidedly, as also in the planulate margin. 
Some of the examples show the front margin cut away by the suture line 
which crosses it obliquely from about one-third the distance from the center, 
at its front margin, to the postero-lateral angle. 

Formation and locality. — Cambrian. Prospect Mountain Group, in the 
upper beds of the Secret Canon shale across the caflon opposite the 
northeast dump of the Richmond mine shaft. Ruby Hill, Eureka District, 
Nevada. 

Ptyohopaiia iriinlllis var. xobnstiui, n. yar. 
Plate!, figs. 9, 9a. 

Glabella and fixed cheeks subquadrangular in outline. Glabella ob- 
tusely conical, sides slightly converging to the rounded front; surface 
convex, marked by two pairs of rather short, slightly impressed, oblique 
farrows; occipital ring strong, with a well-defined occipital furrow; dorsal 
furrows well defined in front and at the sides of the glabella ; fixed cheeks 
narrow, rising rather rapidly from the dorsal furrows up to the front of the 
small palpebral lobe and then arching over to unite with the short, rounded 
frontal limb ; ocular ridges well marked ; frontal margin rather broad and 
flat ; postero-lateral limbs narrow as in P. similis. Surface of the glabella 
and postero-lateral limbs finely pustulose. 

This species, in the parts preserved, is closely allied to P. similis. The 
glabella is shorter, more convex, and nearly as broad as long, while that of 
P. similis is one-fourth longer than broad The entire appearance gives the 
idea of its being a robust form of P. similis. 

Formation and locality. — Same as Ptychoparia similis. 



Digitized by 



Google 



54 PALEONTOLOGY OF THE EXJEEKA DISTRIOT. 

Ptyohoparia (Bulomaf) afflnifl, n. sp. 
Platex, fig. 12. 

General form and appearance much like that of P. simUiSj but differing 
in its more pronounced convexity, in the more deeply impressed two poste- 
rior pairs of glabellar furrows and the rounded marginal rim instead of the 
long planulate margin ; features that render the two very distinct. Surface 
finely pustulose. Mr. E. Billings has described an allied form from Canada 
as Menocephalvs Sedgtoicki, the generic reference of which is very doubtful. 

Formations and localities. — Cambrian and Silurian. In the limestones or 
passage beds between the Prospect Mountain and Pogonip Groups above 
the Hamburg belt of shale east of the Hamburg min^, and in the lime- 
stone of a little higher horizon northeast of Adams Hill, Eureka District, 
Nevada. 

Ptychoparla Imvio^pB, n. sp. 
Plate X, figs. 17, 18. 

General form of head within the facial sutures subtrapezoidal. Glabella 
conical, strongly convex, with very faintly defined dorsal furrows separat- 
ing it from the rapidly sloping fixed cheeks ; two pairs of furrows are just 
discernible by slight impressions on the surface; occipital ring strong, 
rounded, separated from the glabella by a shallow furrow ; fixed cheeks of 
medium width, sloping rapidly down from the glabella and from the small 
eyelobe, situated a little back of the center, to the front and back; frontal 
limb short, convex, and depressed to the broadly rounded, strong, marginal 
rim; postero-lateral limbs rather strong and running out beyond the line of 
the lateral extension of the frontal limb. 

Surface smooth to the unaided eye; under a strong magnifying power, 
minutely granulose. 

This species is peculiar in the absence of strongly marked furrows and 
the general smooth appearance, as though all strong outlines had been 
removed by rubbing off the outer surfaces. In form it resembles the follow- 
ing species and is closely allied to it It differs from it in the general ap- 
pearance and also in the course of the facial sutures in front of the eyes. 
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Formation and locality, — Cambrian. Prospect Mountain Group, upper 
beds of the Secret Canon shale on the east side of Secret Cation, Eureka 
District, Nevada. 

Ptychoparia Oweni M. & H. 
Plate X, figs. 3, 3 a. 

Arionellus {Crepi^ephahis) Oireni Meek & Hayden, 1861. Proc. Acad. Nat. Sci. Philad., 
vol. xiii, p. 436. 

Arionellus f Oweni Meek & Ha>deu, 1862. Amer. Jour. Sci., 2d Series, vol. xxxiii, 
p. 74. 

Agraulos Oweni Meek & Hayden, 1864. Pal. Upper Missouri, p. 9, figs. A, B, 0. 

Agraulos f Meek & Haydeu, 1864. Pal. Upper Missouri, p. 10, pi. i, fig. 4. 

Conocoryphe {Ptychoparia) OaUaiinensis Meek, 1873. Sixth Aun. Rep. U. S. G^eol. Surv. 
Territories, for the year 1872, p. 485. 

Crepicephalus (Loganellus) antralia Whitfield, 1877. Prelim. Rep. Pal. Black Hills, 
p. 10. 

'Crepicephalus centralis Whitfield, 1881. Rep. Geol. and Resources Black Hills of Da- 
kota, p. 341, pi. ii, tigs. 21, 24. 

I was somewhat surprised on bringing together the types of Arionellus 
= Ptychoparia Owenij Conocoryphe = Ptychoparia Gallatinensis, and Crept- 
cephalus = Ptychoparia centralis, to find that they were representatives of one 
somewhat variable species. The types of P. Oweni and P. centralis are abso- 
lutely identical, while P. Gallatinensis is only a variety of P. Oweni that 
shows a wider range of variation, owing to the fact that we have a larger series 
of specimens representing it. One of these variations is shown in the Black 

Hills specimen figured by Meek and Hayden as Agraulos f , and 

labeled (probably by Mr. Meek) in the collection of the Smithsonian Insti- 
tution as Conocephalites sp. ? 

Tlie Nevada species is the same as that from the Gallatin River, Mon- 
tana, and the Black Hills of Dakota. It presents much the same variations 
in size, and the presence or absence of the glabellar furrows is a noticeable 
feature in each. Some of the younger specimens resemble Conocephalites -=• 
Ptychoparia arenosics Bill., from the Potsdam sandstone of Vermont, but dif- 
fer in the width of the fixed cheeks and frontal limb. 

P. Ou?€ni ranges through nearly 4,000 feet of strata, being found in the 
Prospect Mountain limestone of the 700-foot level of the Richmond mine 
and well up in the Pogonip Group on the ridge east of the Hamburg mine, 
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and at various horizons between the two in New York, Secret, and Sierra 
Cafions, and on the Hamburg Ridge. In the Black Hills it occurs at 
about the horizon of the upper portion of the Prospect Mountain Group of 
the Eureka Disti-ict, Nevada. 

In a report on the Cambrian fauna of the United States, now in course 
of preparation, the types of the various species given in the synonymy of 
Ptychoparia Oweni will be illustrated 

Ptyohoparia An3rta8 H. & W. 
Plate ix, fig. 26. 

Crepicephalus {Loganellus) anytus Hall & Whitfield, 1877. Geol. Expl. Fortieth Par., 
vol. iv, p. 219, pi. ii, figs. 19-21. 

Compare Crepicephalus^ Ptychoparia planus Whitfield, 1877. Geology and Eesources 
of the Black Hills of Dakota, p. 341, pi. ii, figs. 21-24. Also Crepicephalus 
{L.) = Ptychoparia Montanensis Whitfield, 1876. Eep. Recon. Carroll, 
Montana, to Yellowstone Nat. Park, Ludlow, p. 141, pi. i, figs. 1, 2. 

The specimen illustrated by fig 26 of plate ix, diflFei's from the type of 
P. Anytus in having a somewhat narrower, more quadrilateral glabella, 
and also a thicker anterior rim to the head, but on comparing several spe- 
cimens with the typical specimens from Schell Creek, Nevada, these varia- 
tions are seen in each series, and no satisfactory differences remain upon 
which to base a distinct species. The figure given by Messrs. Hall and 
Whitfield shows a larger, broader, and more conical glabella in proportion 
to the head than that of fig. 26, plate ix, of this report, the two figures in 
the two reports giving the range of variation in the head as far as known. 

On comparing the type of P. ptmtis Whitfield, with a head of P. Anytus^ 
broken just as the type of P. planus is, there does not appear to be the 
slightest difference between the two. We labor, however, under the dis- 
advantage of comparing with a cast of a fragment of the head as the origi- 
nal type, and cannot decide positively until more and better material is 
collected from the original locality. 

P. Montanensis is a closely allied species of which we have not seen 
the original type. 

Formation and locality. — Cambrian. In the upper beds of the Secret 
Canon shale, on the east side of New York and Secret Cafions, Eureka 
District, Nevada. 
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Ptyohopaxla granuloBxtB H. & W. 

C^epicephaltut (Lnganellua) granulosus Hall & Wbitfield, 1877. Geol. Expl. Fortieth 
Par., vol. iv, p. 214, pi. ii, figa. 2, 3. 

Types from the Eureka District. The species occurs at the summit of 
the Secret Caflon shale, across the cafion from the dump of the Richmond 
shaft, Ruby Hill, and in the lower part of the Pogonip Group, southeast 
of the Jackson mine. Eureka District, Nevada. 

Ptyohoparia Hae;uei H. & W. 

Crepieephalus (Loganellus) Haguei Hall & Whitfield, 1877. Geol. Expl. Fortieth Par., 
vol. iv, p. 210, pi. ii, figs. 14, 15. 

Types from Pogonip Mountain, White Pine District, Nevada. 

In the Eureka District this species has a range nearly equal to that of 
P. GallatinensiSy but, as yet known, it does not extend down below the sum- 
mit of the Secret Cation shale. At that horizon it occurs on the eastern 
side of Secret Cafion and the opposite side of the cafion from the dump of 
the Richmond shaft. Ruby Hill, and at the summit of the Hamburg shale 
east of the Hamburg mine, and also in the lower part of the Pogonip 
Group at the same locality. 

Ptyohoparia nitidiia H. & W. 

OrepicepKalus {Loganellus) nitidus Hall & Whitfield, 1877. Gtool. Expl. Fortieth Par., 

vol. iv, p. 212, pi. ii, figs. 8-10. 
Crepieephalus (LoganeUus) simulator Hall & Whitfield, 1877. GeoL Expl. Fortieth 

Par., vol. iv, p. 218, pi. ii, figs. 16-18. 

When studying a large series of specimens of Ptychoparia nitidus it was 
observed that the head and pygidium varied in size, and that there were no 
diflferences between the larger sized specimens of the head and the type of 
Crepieephalus (JL) simulator. 

The types of the two species described by Messrs. Hall and Whitfield 
were collected in the Eureka District by the geologists of the Fortieth Par- 
allel Exploring Expedition, and the species is quite abundant in strata near 
the summit of the Cambrian series. 
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Formation and localities. — Hamburg shale, in the Widewest Ravine 
north of Adams Hill, and also from the same horizon a short distance south 
of the Hamburg mine on the east side of the same cafion, Eureka District, 
Nevada; also at about the same horizon on Pogonip Ridge, White Pine 
District, Nevada. 



Ptychoparia unistdcattis H. & W. 

Crepicephalm {Loganellus) uniitnlcatvg Hall & Whitfield, 1877. Geol. Expl. Fortieth 
Par., vol. iv, p. 216, pi. ii, figs. 22, 23. 

The types of this species are cited by its authors as coming from the 
limestone of the Potsdam Group at Eureka, Nevada. It is found associated 
with P. Hagueij in the upper beds of the Secret Cafton shale, opposite the 
dump of the Richmond mine shaft. Ruby Hill, on the northeast side of the 
canon, and in the lower portion of the Pogonip Group, northeast of Adams 
Hill. It also occurs in the lower portion of the Pogonip Group, on Pogonip 
Ridge, White Pine District, Nevada. 



Sabgenus Ptebooephalus Boemer. 

Ptychoparia (Pterocephalus) ocoidens, n. sp. 

Plate ix, fig. 21. 

Glabella and fixed cheeks, when united, irregularly elongate-quad- 
rangular in outline, exclusive of the postero-lateral limbs; widest across 
the frontal lobe, and curving in towards the eyelobes; greatest width five- 
sixths of the length. Glabella broadly conical, rounded in front, and mod- 
erately convex; marked by a pair of short posterior furrows. 

Occipital ring narrow, rounded, separated from the base of the gla- 
bella by a narrow, distinct occipital fun-ow; fixed cheeks rather narrow; 
palpebral lobes small, and situated opposite the central portion of the gla- 
bella; frontal limb expanded, its length equaling more than one-third the 
entire length of the head; concave from the front to the back, and appar- 
ently without a raised anterior rim; postero-lateral limbs extended, the 
suture line cutting the posterior margin some distance beyond the line of 
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the eyelobes; marked near the posterior margin by the extension of the 
occipital groove. Facial suture extends outward, with a slight curvature 
in front of the eyelobe, and then recurves, rounding the lateral extension 
of the frontal limb; behind the eye it extends backward and outward at an 
angle of about 45° for a short distance, and then continues at an angle of 
25° to the posterior margin of the head. 

Dimensions. — Length of head, 6°'°'; breadth of frontal lobe, 2.25""; 
length of glabella, including occipital ring, nearly 3.75"". 

This distinct form appears to belong to that division of the Concepha- 
lidsB represented by Roemer's genus Pterocephalus, judging by its wide 
frontal limb and the course of the facial sutures. 

Formation and locality. — Upper beds of the Cambrian. On the east side 
of the caflon east of the Hamburg Ridge, Eureka District, Nevada. 

Ptyohoparia (Pterooephalus) latioeps H. S& W. 

Oonoephalites (Pterocephalus) laUoeps Hall & Whitfield, 1877. Geol. Expl. Fortieth 
Par., vol. iv, p. 221, pi. ii, figs. 4-7. 

This species is given by its authors as occurring in the lowest lime- 
stones on the west side of Pogonip Mountain, White Pine District, Nevada. 
In the Eureka District it is found in the upper beds of the Secret Cation 
43hale, opposite the dump of the Richmond mine shaft, Ruby Hill, northeast 
43ide of the calion, and in the Hamburg belt of shale east of the Hamburg 
mine. Eureka District, Nevada. 

Genus ANOMOOAEB Angelin. 

>. Anomooare f parvum, d. sp. 

Plate ix, fig. 17. 

Glabella and fixed cheeks united, subquadrangular in form, moderately 
convex. Glabella tapering gradually from the base to the front, where it 
is rounded truncate; the surface is depressed convex and marked by four 
l)airs of glabellar fuiTOWS, which are short, slightly impressed, and divide 
ihe glabella into three subequal lobes, with a somewhat longer anterior 
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lobe; occipital ring strong, swollen towards the center, and bearing a short 
spine; occipital furrow well defined; dorsal furrows blended with the de- 
pressed interior slope of the fixed cheeks and frontal lobe; this causes the 
glabella to stand out prominently, although but little elevated above the 
general surface of the head; fixed cheeks rather broad, with a rounded, 
ridge-like elevation near the eyelobes, and sloping inward to form a de- 
pressed space before reaching the glabella; eyelobes large, with an ocular 
ridge running towards the anterior lobe of the glabella; frontal lobe short 
and convex, merging into the fixed cheeks laterally, and in front into the 
strong furrow within the broad, marginal border; the border is convex and 
swollen at the center into a small protuberance; postero-lateral limbs nar- 
row and rather depressed. 

Surface finely granulose. 

The identification of the genus Anomocare is made with the illustra- 
tions given by Angelin, and, until we know more of the structure of the 
species under consideration, it is diflScult to give any other generic refer- 
ence. No pygidisB or remains of the thoracic segments were found in the 
same association. 

Formation and locality. — Cambrian. In a limestone beneath the arena- 
ceous shales carrying the species of Olenellus, given on a previous page, 
and associated with 0. GUberti and 0. Howelli. West slope of Prospect 
Mountain, Eureka District, Nevada. 

Genus PTY0HASPI8 HaU. 

Ptyohaspis minata Whitfield (t). 
Plate X, fig. 23. 

Ptyckaspis minuta Whitfield, 1878. Ann. Rep. Wisconsin Geol. Sorv., p. 65. Ibid.j 
Geol. Wisconsin, vol. iv, p. 180, pi. i, figs. 25, 26, 1883. 

This is a very minute form, the head measuring only about 3"*" in 
length. A comparison of the glabella and fixed cheeks, the only parts thus 
far discovered, with the description of the original type specimens from the 
Potsdam sandstone of Wisconsin, shows such close resemblances between 
the two that with our present knowledge it appears impossible to consider 
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them as specifically distinct The frontal limb scarcely projects beyond the 
front line of the glabella, as it slopes abruptly downward, although it is 
represented as projecting out some distance in the specimen illustrated owing 
to a narrow seam of calcite crossing it and throwing it forward. 

Formation and locality. — Cambrian. Prospect Mountain Group, eastern 
base of Lookout Mountain, Sierra Valley, Eureka District, Nevada. 

Genus OHARIOCEPHALUS HaU. 

Chariooephalua (t) tnmilroiiB H. &, W. 

Plate X, fig. 16. 

Charioc^halus tumifrons Hall & Whitfield*, 1877. Geol. ExpL Fortieth Par., vol. iv, 
p. 224, pi. ii, figs. 38, 39. 

' 

The types of this species came from the lower limestones of Pogonip 

Mountain, in the White Pine District, Nevada. 

The specimen illustrated as the type of the species is the extreme form 
attained by the adult. Traced in a series of individuals, towards the younger 
form, the anterior lobe of the glabella is seen to lose its tumid, projecting 
character, and to curve down to the frontal margin and not overhang it, as 
in the older individuals. One of the intermediate phases of growth is shown 
by fig. 16, plate x. 

Formation and loccdity. — Cambrian. In the upper beds of the Secret 
Canon shale on the north side of the cation, opposite the dump of the shaft 
of the Richmond mine on Ruby Hill, Eureka District, Nevada. 

Genus AGEAULOS Oorda. 

AgratiloB f gtoboBUSp n. sp. 

Plate ix, fig. 23. 

Glabella and fixed cheeks, exclusive of the postero-lateral limbs, sub- 
quadrate, strongly convex. Glabella with the sides and front rounded, 
convex, and with the surface apparently smooth; dorsal furrows well 
defined; occipital ring not perceptibly separated from the glabella; fixed 
cheeks of medium width; palpebral lobes small, the cheeks sloping down 
to them; frontal limb about one-third as long as the glabella, convex, with- 
out an apparent marginal rim, and with a slight furrow at the union with 
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the fixed cheeks; postero-lateral limbs strong, extended laterally and with 
a distinct marginal furrow, which is usually the continuation of the occipital 
furrow. Facial suture directed gently forward from the eyelobe towards 
the front, recurving to the fi-ontal margin of the head so as to round the 
lateral angles of the frontal limb; behind the eye it passes to the posterior 
margin at an angle of 20*^-25^ with the latter, outlining a triangular-shaped 
lateral limb. 

This peculiar little species (the head is but 3°^ in length) appears to 
unite some embryonic features with those of the adult individual. It is 
doubtfully referred to Agraulos. The discovery of allied species or more 
specimens of this one may enable the observer to determine more fully its 
true generic relations. 

Formation and locality. — Ca^ibrian. In a small outcrop of limestone on 
the west side of the Eureka District, Nevada. 

Genus ARETHUSINA Barrande. 
Arethaaina Americana, n. sp. 

Plate ix, fig. 27. 

Glabella and fixed cheeks united, a little wider than long, the front 
broadly rounded, and the sides a little contracted midway. Glabella promi- 
nent, conical, convex, rounded in front, and marljed by two pairs of short 
furrows extending obliquely inward less than one-fourth the distance 
across; occipital ring narrow, defined by a shallow occipital furrow; fixed 
cheeks broad, sloping away from the well-defined dorsal furrows to the 
minute palpebral lobes; well-marked ocular ridges cross from opposite the 
anterior portion of the glabella to the eyelobes; all in front of these is 
occupied by the broad, expanded frontal limb; it is slightly convex to the 
anterior narrow marginal rim; postero-lateral limbs but little extended lat- 
erally and with a marginal groove within the posterior border. Facial 
suture extends a little outward in a gentle curve to the frontal margin from 
the eyelobe, recurving just before reaching the margin; behind the eye- 
lobe it is directed obliquely backward, outlining a triangular lateral limb 
and cutting the posterior margin at a distance from the dorsal furrow equal 
to the width of the glabella at its base. 
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Surface of the glabella minutely granulose ; the frontal limb has a 
peculiar ornamentation formed by irregular inosculating lines that in their 
general direction radiate towards the -anterior rim. 

With the portions of this species we have before us, it appears to be 
related to Arethusina more closely than any other described genus. The 
posterior glabellar furrows are less oblique than in the Bohemian species, 
but otherwise there is a strong generic resemblance between them. 

Formatmi and localities, — Upper beds of the Cambrian. On the ridge 
north of the Dunderberg mine, at about the same horizon on the north 
side of the caflon north of Adams Hill, and also in the Pogonip Group, 
on the second ridge southeast of the Jackson mine. Eureka District, Nevada. 

Genus OGYGIA Brongniart 

Ogygia r spinosa, n. sp. 

opiate ix, fig. 22. 

Glabella elongate, not quite twice as long as wide; sides parallel 
nearly to the front, whicli is slightly expanded and broadly rounded ante- 
riorly; moderately convex and subangular along the median line; marked 
by three pairs of oblique furrows that extend one-third the distance across; 
occipital ring strong, not very convex, and with a rather strong central 
spine projecting backward and upward,; occipital furrow shallow, well 
defined; fixed cheeks narrow; palpebral lobes large, rising slightly from 
the dorsal furrows to the depressed furrow just within and parallel to their 
margins; frontal limb convex, of medium width and length, and bordered 
by a flattened rim. The presence of the strong occipital spine is one of 
the most distinct characters of this species. 

Formation and locality. — Cambrian. Prospect Mountain Group; at the 
base of the Secret Canon shale in Secret Cation, Eureka District, Nevada. 

Ogygia f problematioa, d. sp. 
Plate X, figs. 2a-^, and 4. 

Glabella elongate, clavate, expanding regularly from the base to a 
width one-third greater in front; moderately convex behind, becoming 
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almost tumid on the frontal lobe, and in compressed examples slightly 
projecting over the anterior margin; marked by three pairs of oblique, 
slightly impressed furrows; these are united across the center by short 
transverse depressions; occipital furrow shallow; occipital ring strong, 
flattened; fixed cheeks of medium width, separated from the glabella by 
distinct but lightly impressed dorsal furrows, and sloping outward to the 
medium-sized eyelobes; postero-lateral limbs strong and well extended 
laterally; frontal limb as a nan'ow margin close to the front of the glabella. 

The facial sutures have the general course of those in the genera 
Ogygia and Asaphus. 

The above description is drawn from a well-preserved adult specimen 
of the head, that, excepting the free cheeks, is 23"™ in length. In a young 
example of the same parts, 7"" in lengthy the glabella is less convex, 
subangular in front, sloping to the margin, and the glabellar furrows are 
obsolete; in other respects it strongly resembles the adult 

With these parts before us we would refer the species to Ogygia; but 
in every instance where they have been found there are pygidise, tho- 
racic segments and fragments associated with them that indicate an entirely 
difl^rent genus. An illustration is given of the pygidium on plate x, fig. 
2a, and of the segment, fig. 2b. They occur in association along an out- 
crop of several miles, and no other species of a similar size is known to 
exist at the same horizon. No genus known to us combines the characters 
presented by the head and pygidium, and, although they have not been 
seen united to the thorax, the evidence is in favor of their belonging to 
the same species. 

A provisional reference is made to Ogygia, the genus to which the 
head appears to belong, the pygidium and thoracic segments having more 
the character of those referred to Dicellocephalus. 

Formation and localities. — Cambrian. Prospect Mountain Group, upper 
beds of the Secret Canon shale, on the east side of Secret and New York 
Cafions, and on the south slope of Adams Hill, Eureka District, Nevada. 
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POGONIP GBOUP, 

RHIZOPODA. 
Genus EEOBPTAOULITES Defrance. 

ReoeptaoullteB mammillaris Newberry. 
Plate xi, fig. 11. 
BeoeptaouUtea mammilla/ris Newberry, 1880. Name proposed in manuscript. 

There is quite a range in the forms taken by this species, the most 
prevalent of which is an inverted cone with a deep depression on the upper 
surface, the height being to the diameter of the summit as four to five. 
In the more expanded examples, with the height and diameter as one to 
two, the base is small, and when the specimens are reversed, form a nipple- 
like projection on the summit of the broadly rounded surface. The walls 
have a thickness of about 18™, in examples from 40"*" to fiO"*"* in diam- 
eter. 

The outer surface or ectorhin is formed of rhomboidal plates arranged 
in radiatingly curved lines crossing each other obliquely; the plates near 
the base have a greater diagonal axis of 1"*", which gradually increases to 
2.5™™ in the plates towards the summit; the only surface character preserved 
is a slight depression in the center of each plate. The cylindrical tubes 
uniting the ectorhin and endorhin have the characteristic construction of such 
tubes in Receptaculites near the base, but have not the connecting stolons 
or tubes between the constrictions and the ectorhin. Their absence may 
be owing to the imperfect condition of the specimens examined. Along the 
upper portion of the tubes there is a series of annulations, ten in a distance 
of 6™™, that appear to be made up of little projections or stolons uniting 
the tubes on the upper annulations. , 

5 c D w 65 
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In the mode of growth and general form this species is related to B^ 
Neptunij but differs in the details of structuriB. 

Several years since Dr. J. S. Newberry obtained examples of the 
species from the White Pine Mining District, and also from Pioche, Nevada, 
proposing the specific name R. mammilariSj in his notes, oh account of 
the appearance of the more expanded forms with the nipple-like base. An 
illustration is given of the most abundant form in the Eureka District 
The complete illustration of this and its associated species of the genus is 
deferred until sections can be prepared to exhibit the details of structure. 

Formation and localities. — Upper portion of the Pogonip Group at Lono 
Mountain, 18 miles northwest of Eureka; White Mountain, Fish Creek 
Mountains, and Goodwin Gaflon in the Eureka District; and also at Pioche 
and Treasure City, White Pine Mining District, Nevada. 

ReoeptaouliteB elongatuB, d. sp. 

The general form of this species is cylindro-conical, with the central 
depression extending deep down into the body, the thickness of the sides^ 
near the base and at the summit being nearly the same. The outline of 
the central depression is circular, and there is no evidence of the growth 
of the sides over it as in some species of the genus from Canada and 
Wisconsin, e. g.y B. Jonesij B. fungostim, etc. The ectorhin is formed of 
small rhomboidal plates, arranged as in other forms of the genus; the largest 
plates have a greater diagonal diameter of about 1™ and a lesser one of 
about five-sixths of V°^. The cylindrical tubes uniting the ectorhin and 
endorhin are small, constricted at the base, and apparently smooth up ta 
their union with the plates of the endorhin. The sides of a specimen 45"™ 
high, and with a transverse diameter of 20°^, have a thickness of 7"™ above 
and of 5"™ near the base 

This species is distinguished from any known to me by its cylindro- 
conical form, deep central cavity, and small cells or tubes. It approaches 
B. instUaris Billings, of the Middle Silurian of the island of Anticosti (Cat. 
Sil. Foss. Anticosti, p. 29, 1866), but diflfers in having the deep central de- 
pression and a less rapidly tapering form; these features, united vnth the fact 
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of the great vertical difference in the geologic horizon at which the two 
forms occur, render the probability of a specific identity very doubtful. 

Formation and localities. — Upper portion of the Pogonip Group, White 
Mountain and Goodwin Cafion, Eureka District, Nevada. Also in the col- 
lection of the School of Mines, Columbia College, New York, collected by 
Dr. J. S. Newberry in the Pahranagat Range, Nevada. 

Receptaoulitea elliptioaa, n. sp. 
Plate xi, fig. 12. 

This is an elongate, flattened, curved form, with a strongly elliptical 
transverse section, the curvature being with the major diameter of the 
section. The central depression is deep, but not as large proportionally as 
in jB. dongatus. The plates of -the ectorhin are of medium size, 1.75™**^ by 
1.25"™, and arranged as in the preceding species. The cylindrical tubes 
uniting the ectorhin and endorhin are strong and appear to be round and 
smooth, except where marked by the constriction and connecting basal 
stolons. The plates of the endorhin are concealed by the adhering matrix 
in all the examples in the collection. 

The illustration shows the curvature and general form of a well-marked 
example of the species. It is specifically distinct from any described form 
that we know of, although allied to Beceptaculites inJundibtUus Hall (Rep. 
GeoL Surv. Wisconsin, 8vo, pam., p. 16, 1S61} ^Ischadites tesseUattcs Win- 
chell and Marcy, of the Niagara Group of Illinois (Mem. Bos. Soc. Nat. Hist., 
vol i, p. 85, pi. ii, fig. 3, 1865), from 'which it differs in the size of the 
ectorhinal plates and other details of structure. 

Formation and localities. — Upper portion of the Pogonip Group, White 
Mountain, Goodwin Cafion, and Fish Creek Mountains, Eureka District^ 
Nevada. 

BRACHIOPODA. 

Genus OBOLELLA Billings. 

OboleUa ? amhigna, n. sp. 

Plate i, fig. 2 a, &, o. 

Shell of medium size for the genus as now known, ovate, moderately 
convex; surface lamellose; shell calcareous. Ventral valve ovate, broadly 
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rounded in front, widest one-third the length from the front, thence round- 
ing and narrowing gently to the beak, which is rather broadly rounded ; 
area unknown. The dorsal valve is transversely ovate to subcircular, beak 
emarginate. 

The interior of the ventral valve is unknown ; that of the dorsal valve 
shows a central median depression divided centrally by a narrow raised line; 
towards the beak the depression is broader, narrowing midway, and dividing 
before reaching the center of the shell; a large muscular scar occurs each side 
of the central depression, and also a depressed line a little beyond them that 
runs out obliquely from the beak. There appears to be a muscular scar on 
each side of the center of the median depression just at its bifurcation. No 
other scars could be detected. • 

In external form and character this species is allied to Oholella gemma^ 
and 0. chromatica of Billings. The arrangement of the muscular scars in the 
smaller valve is peculiar and the shell is also thinner than in the above 
species. 

The generic reference is made with a query as in comparing it with the 
dorsal valve of Oholella sagittalis Salter, as illustrated by Davidson, we find 
a marked difference and would scarcely refer the two to the same genus. 
In a comparison with American species the reference would be to Obolella, 
as the interior of the dorsal valve has not been given in the typical species, 
and that of Oholella polita has little if any more than a strong specific varia- 
tion from that of 0. f amhigtuz. 

Mr. Davidson, in speaking of the species arranged under Obolella, says 
that the diagnosis of the genus will require modification before it can com- 
prise 0. chromatica (the type) 0. f politay 0. ? Salterij 0. desiderata^ etc. From 
our limited study and comparisons it does not appear that all these can be 
united under one genus — 0. polita and 0. amhigua presenting one type, 0. 
gemma and 0. desquamata another, and 0. sagittalis Salter, still another among 
the species now referred to the genus. 

Formation and locality. — Pogonip Group. Base of Silurian. East slope 
of ridge east of the Hamburg mine, Eureka District, Nevada. 
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Oenns SOHIZAMBON, n. g. 

Shell ovate or oblong ovaJ, inequi valve; valves inarticulate; larger or 
ventral valve most convex, with a short obtuse beak at the cardinal margin. 
Foramen oblong and opening on the summit of the valve, no area nor delti- 
dium; cardinal edge thin; smaller or dorsal valve nearly as convex as the 
larger, slightly flattened along the median line. 

Structure calcareo-corneous, consisting of a nacreous outer layer with 
a closely attached inner calcareous layer. Both layers are thought to be 
punctured by scattered tubulae. Surface smooth or with distinct lines of 
growth and scattered spines apparently on the outer edges of the laminae or 
lines of growth. 

The interior of the larger valve shows the oblong foramen in a slight 
elongate depression and a pair of muscular scars just in front of it on each 
side of a slight longitudinal depression; from near the beak on each side of 
the foramen, a shallow sharply defined depression extends obliquely out- 
ward. No other markings were observed. In the interior of the dorsal 
valve a pair of anterior central muscular scars terminate their path of ad- 
vance from the beak, a slight rounded ridge rising on the central line; pos- 
terior to these a larger pair occur, and still beyond and more posterior a 
third pair, a narrow rounded ridge extending obliquely down from the beak 
on each side between the central and lateral scars. 

The above description is based on a larg^ number of specimens. Nu- 
merous interiors of the valves occur owing to the rough outer surface cling- 
ing to the fine arenaceous limestone matrix. In the interiors little pits 
occur scattered irregularly over the surface, and on the outside similar pits 

are seen. It is difficult to determine whether these communicate with each 

» 

other. Judging from their appearance and also from a cross-section of the 
shell that shows minute tubulae nearly through the shell, we are inclined to 
consider the shell as punctate. The little, short spines of the outer surface 
have the form of those on Siphonotreta; whether they are hollow or not has 
not been determined. 

The most nearly related genera are Acrothele and Acrotreta. It is 
unlike Acrothele in the structure of its shell, in the position of the opening 
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on its ventral valve with relation to the apex of the valve and in the absence 
of any indication of a false area. The general facies of the shell also suggests 
another generic group. Its affinity with Acrotreta consists in the presence 
of the three pairs of muscular scars in the smaller valves and in the perforate 
larger valve. The surface structure and general form closely ally it to 
Siphonotreta, and I would refer Siphonotreta fissa Kutorga, to this genus, 
as in all external characters it is almost specifically related to Schiaanibon 
typicalis. 

Schlzambon typloaliB» n. sp. 
Plate i, figs. 3ar-d. 

Shell small, longitudinally ovate; length and breadth nearly the same; 
front and side margins broadly rounded; posterior margin of the ventral 
valve sHghtly acuminate, of the dorsal valve broadly rounded, except a 
very slight projection at the center. The ventral valve has a small, oblong 
foramen near the apex, with a gradually narrowing depression extending 
to • the posterior extremity. Both valves are slightly convex, the ventral 
one the more so. Surface marked by lamellose concentric raised lines, 
bordered with fine spines on the outer portions of the shell. Towards the 
beak numerous fine concentric striae appear. 

The shells consist of an outer nacreous layer, with an exceedingly thin 
inner calcareous layer closely attached to it. As has been mentioned under 
the generic description, the shell appears to be punctate. In many instances 
scarcely a pit is seen on the inside of the shell, while in others they are 
scattered quite thickly over the surface. The largest specimens obtained 
measured 5"°°* in length by 4.5™°' in breadth. 

In the ventral valve, fig. 3, the margin of the siphonal opening is 
slightly elevated and extends quite to the beak, leaving a triangular, elon- 
gate, narrow depression behind the opening. Starting near the beak and 
running obliquely outward a slightly-depressed, narrow, smooth line shows 
the advance of a muscular scar; between this and the siphonal opening a 
smooth space intervenes, in the front of which a pair of muscular scars can 
be detected. A slight depression extends forward in advance of the siphonal 
opening. 
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The dorsal valv^, fig. 36, shows a narrow median ridge with a pair of 
minute, elongate, oval scars at its front termination (a, a) ; posterior to these 
and between the central ridge and a low ridge extending from the beak 
obliquely outward and forward a larger, reniform scar occurs on each side 
{Py ^) ; outside of the narrow lateral ridges and on the posterior lateral por- 
tion of the shell another minute scar is seen on each side (a, d). None of 
the specimens show a scar beneath the beak. 

A comparison with the figures of Siphonotreta fissa Kutorga® shows a 
strong generic relation, judging from the external characters; specifically 
they have several points in common. 

The species occurs in the passage beds at the base of the Pogonip 
Group in the same band of layers carrying Acrotreta gemmaj Lingulepis, 
Discina, Orthis, Camarella calciferaj Ptychoparia Owenij Dicellocephalus 
finaliSj Illcenurus Eurekensis^ Amphion, Barrandia McCoys etc. 

Formation and locality. — Lower portion of Pogonip Group. East slope 
of ridge east of the Hamburg mine Cafion, Eureka District, Nevada. 



Genus STROPflOMENA Rafinesque. 

Strophomena Nemea. H. & W. 

Strophomena Ifemeaj Hall & Whitfield, 1877. Geol. Expl. Fortieth Par.,* vol. iv, p. 233, 
pi. i, fig. 15. 

This species occurs in the upper beds of the Pogonip Group at Lone 
Mountain, 18 miles northwest of Eureka, at the same horizon on McCoy's 
Ridge, and a little lower down in the strata on the west slope of Secret 
Cafion road Cafion, Eureka District, Nevada. 

The original type of the species is from Pogonip Mountain, White 
Pine District, Nevada. 

^Ober die Braohiopoden-Familie der Siphonotret»». VerhandL der Bosa KaiB. Mineral. Gesell- 
:flohafty 1848, p. 250, pi. vii, figs. Sor-o. 
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Genus ORTHIS Dalman. 

Orthia perveta CoDrad. 
Plate xi, figs. 3, 3 0,6. 

Orthis perveta Conrad, 1843. Proc. Acad. Kat. Sci. Phila., vol. i, p. 333. 

Hall, 1852. Pal. New York, vol. i, p. 120, pi. xxxii, figs. 60^0. Ibid. 

Geology of Wisconsin, p. 42, fig^. la-dj 1862. 
Billings, 1863. Geol. Canada, p. 130, figs. 67 a-/ 

This species is quite abundant in the upper beds of the Pogonip Group 
at Lone Mountain, and it also ranges through nearly 1,000 feet of the lime- 
stone of White Mountain, and is found at about the same horizon on the 
eastern slope of the ridge east of the Hamburg mine, as in the lovv^er beds of 
White Mountain. 

A direct comparison of the Nevada specimens v^rith the types of the 
species in the American Museum collections show their specific identity, 
and also that similar variations occur in examples from the widely-separated 
localities. In Wisconsin it is found in the Trenton limestone, and in Canada 
Mr. Billings identified it from the Chazy limestone. 

A sm'all but quite perfect specimen is illustrated. Owing to the partial 
exfoliation of the shell, the radiating strise are not as strong as on the imin- 
jured surface. 

In the expedition of 1882 this species was found in the upper part of 
the Pogonip Group, on Pogonip Ridge, White Pine District, Nevada. 

Orthis testcdiiiaxie^ Dalman. 

Plate xi, figs. 10, 10 a. 

Orthis testudinaria Dalman, 1827. Yet. Acad. Hand., Stockholm, p. 115. 

Orthis testudinaria Conrad, 1839. Emmons, 1842 ; Hall, 1852. Pal. N. Y., vol. i, p. 117, 

pi. 32, figs. 1 o-I. Whitfield, Geol. of Wisconsin, vol. iv, p. 258, pi. xii, figs. 

5, 7, 1883. 
See Davidson's Monograph British Silurian Brachiopoda. 

After comparing our specimens with those from New York, Ohio, and 
Wisconsin, we are unable to discover any differences of specific value be- 
tween them, although the eastern forms are from the Trenton Group z= Tren- 
ton limestone and Hudson River formations, and the Eureka specimens 
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from the horizon of the Chazy limestone and Calciferous sand-rock of the 
New York series. This identification and reference gives a greater vertical 
and geographic range to a species already distinguished for its wide dis- 
tribution. In England it ranges from the Llandeilo into the Lower Lland- 
overy, and it is also known in Ireland, Scotland, and Sweden. 

Formation and hcalities.^-^Vogomp Group, summit of White Mountain, 
and about 1,000 feet below that horizon on east slope of ridge east of the 
Hamburg mine. Eureka District, Nevada, and at the same horizon on the 
north end of Pogonip Ridge, White Pine District, Nevada. 



Orthis HambtirgenBiSi n. sp. 
Plate xiy figs, o, 5 a. 

Shell small, suborbicular in outline, plano-convex; hinge line a little 
shorter than the greatest breadth of the valves. Dorsal valve moderately 
convex, most elevated a little behind the center, along a slight ridge formed 
by two or three strong, slightly-raised striae ; beak small, depressed about 
half-way down to the cardinal margin. Ventral valve depressed, slightly 
, convex, mesial depression well defined from the beak to the front margin. 

Surface of both valves maiked by from 12 to 18 strong angular striae, 
which increase by bifurcation or intercalation towards the margin. 

This species is represented by many separate valves, but none show the 
area of either valve. It is allied to 0. testudinaria^ but diflFers essentially in 
the surface ornamentation, which is more like that of 0. plicatella in the fissi- 
costate character of the striae. A comparison with the adult shells of 0. pli- 
catella and 0. fissicosta shows that their surface characters are strongly devel- 
oped in 0. HaniburgensiSy while in the young shells of the same species of 
the size of the latter these features are not present. 

Formation and localities. — Central part of Pogonip Group, on the east 
slope of the ridge east of the Hamburg ridge; on the east slope of the 
second ridge southeast of the Jackson mine, and also on the second ridge 
east of Secret Caflon, Eureka District, Nevada. 
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OrthlB LonensiSi n. sp. 

Plate xi, figs. 6, 6 a. 

Shell of medium size, transversely semi-oval, width and length as 4 to 
3; hinge line about equal to the greatest breadth of the valves. 

Ventral valve elevated, convex; the greatest convexity a little behind 
the middle on each side of a shallow, broad mesial sinus; beak small, not 
projecting backward; area high at the beak, sloping rapidly to the lateral 
margins; slightly arched, and standing at nearly right angles to the plane 
of the valve; foramen a little higher than broad, with its apex extending to 
the termination of the beak. Dorsal valve unknown. 

Surface ornamented by distinct radiating strise that increase by inter- 
calation, and curve gi'adually outward to the post^ro-lateral margins. 

This species belongs to that group of Orthis, of which 0. occidentalis is 
a type, and appears to be specifically distinct from any described species. 

Formation and locality. — Pogonip Group, upper beds, Lone Mountain, 
18 miles northwest of Eureka, Nevada. 

OrthiB trioenaxia, Conrad. 
Plate xi, figs. 4, 4 a. 

Orthis tricenaria Conrad, 1843. Proc. Acad. Nat. Sci., vol. i, p. 333. 

Orthis tricenaria Hall, 1852. Pal. N. Y., vol. i, p. 121, pi. xxxi, figs. 8 a, o. JWd., Gteoh 

Surv. Wisconsin, vol. i, p. 42, figs. 8-11, 1862. 
Orthis tricenaria Billings, 1863. Geol. Oaoada, p. 167, figs. 151 a, h. 

An examination of a good series of specimens of this species shows that 
it varies a little in the number and strength of the surface strise in both the 
young and old shells, the variation extending from the average number 
of 28 to 30, to 16 as the minimum and 35 as the maximum; with this in 
view, the specimens from the Pogonip Group (upper beds, at Lone Mount- 
ain and Surprise Peak) cannot well be specifically separated from those of 
Wisconsin and New York. The general form of the shell is the same, and 
the number of radii varies from 1 6 to 30. Some of the examples are almost 
typical forms of Orthis costalis, of the Chazy limestone of New York, and a 
comparison of specimens shows the two species to be closely allied. It may 
be considered that the Nevada form is a variety of 0. tricenaria^ and worthy 
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of a distinct name, but until there is more evidence than at present, we pre- 
fer to recognize it as coming within the limits of the eastern species. 

Formation and locality, — Pogonip Group at Lone Mountain, 18 miles 
northwest of Eureka, and on Surprise Peak, Eureka District, Nevada. It 
also occurs at the same horizon on Pogonip Eidge, White Pine District, 
Nevada. 

Genus STREPTORHTNCHUS King. 

StreptorhynohoB minor, n. sp. 
Plate xi, fig. 9. 

Shell small, transverse, semi-oval; hinge line fully equaling the greatest 
hreadth ; lateral extremities nearly rectangular. 

Ventral valve moderately convex along each side of a rather broad 
mesial depression, extending from the umbo to the front margin; postero- 
lateral regions flattened within the margin; beak minute and scarcely to be 
distinguished from the cardinal margin. Dorsal valve unknown. 

Surface of ventral valve ornamented with rather fine radiating strise 
that increase by intercalation towards the front margin. 

Length of specimen, 6°*^; breadth,' 11°''"; convexity, about 1.26°^. 

This little shell presents the characters of a resupinate Strophomena, 
and is therefore placed under the genus Streptorhynchus. It may be com- 
pared with young shells of Streptorhynchvs sinuatiis Emmons (Pal. Ohio, vol. 
1, p. 87, pL V, figs. 5 0-/, 1873), but it appears to be a distinct species from 
any described. 

Formation and locality.— Fogomip Group, upper beds, at Lone Mountain, 
18 miles northwest of Eureka, Nevada. 

Genus TEIPLESIA Hall. 

Tripleaia oalclfera BilliDgs. 

Plate xi, figs. 7, 8. 

CamereUa oaloifera Billings, 1861. Canadian Kat. and Gkol., vol. vi, p. 318, figs. 3 ci-o. 
Geol. Canada, p. 231, figs. 247 o-c, 1863. Pal. Fobs., vol. i, p. 220, 1865. 

There is considerable variation among the specimens referred to this 
species in the collection, and two species appear to be indicated. In one 
the mesial depression is shallow with broadly -rounded sides, and in the 
other it is deeper and more angular. In the dorsal valves the variation is 
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quite as great, but with more gradations between the valves with a scarcely- 
perceptible median fold and those where the fold is the prominent feature. 

The figure of the ventral valve, fig. 7, is of the type of that given by 
the author of the species, and that of the dorsal valve, fig. 8, is not very 
dissimilar, although representing what may prove to be a distinct species. 

Formation mid localities, — Lower portion of the Pogonip Group, and 
upward about 1,000 feet on the east slope of ridge east of the Hamburg 
mine; on the second ridge southeast of the Jackson mine, also northeast of 
Adams Hill; on the ridge southeast from the Wood Cone; at the south- 
west end of McCoy's Ridge, and on the west side of Goodwin Canon, Eureka 
District, Nevada. 

LAMELLIBRANCHIATA. 

Genus TELLINOMYA Hall. 

Tellinomya contracta Salter (f ) 

Plate xi, fij;. 15, 15 a. 

Otenodonta conira^eta Salter, 1859. Canadian Organic Bemains, Dec., i, p. 37, pi. viii, 
flgs. 4, 5. 

It is not improbable that the Nevada shell is specifically unlike T. 
contracta, but with the specimens at hand it is difficult to determine the 
diflFerences if they exist. Mr. Billings has described a closely allied form 
from the Quebec series of Newfoundland, but our species is more nearly 
related to Salter's species from the Trenton limestone of Canada, to which, 
for the present, it is referred. 

Formation and locality, — Upper part of Pogonip Group, Fish Creek 
Mountains, Eureka District, Nevada. It also occurs at the same horizon on 
Pogonip Ridge, White Pine District, Nevada. 

Tellinomya ? Hamburgensis d. sp. 
^ Plate xi, figs. 1, 1 a. 

Shell small, thin, convex; rounded subrhomboidal in outline with the 
height and width subequal; beak elevated, incurved, and raised above the 
hinge line anterior to the center of the shell. 
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The surface presents a smooth, glistening appearance, and is marked 
by fine concentric striae and very fine, often scarcely perceptible radiating 
striae. This surface gives to fragments of the shell the character of some 
of the Linguloid shells. 

The species belongs, by its general form, to the group of which T. 
(Ctenodonta) varicosa Salter (Mem. Geol Sury. Gt. Brit, vol. iii, p. 345) and 
T. (C J astartaformis Salter (Can. Org. Remains, dec. 1, p. 39, pi. viii, fig. 7) 
are the types; specifically it is distinct 

Formation and locality. — Upper part of Pogonip Group. East slope of 
ridge east of the Hamburg Ridge, Eureka District, Nevada. 

Genus MODIOLOPSIS Hall. 

ModiolopsiB occidenSy d. sp. 
Plate i, fig. 5; pi. xi, figs. 14, 14 a. 

Shell small, elongate, ovate in outline; broadest at the posterior half, 
contracting to about two-thirds the gi'eatest width at the beaks; hinge-line 
nearly straight and a little more than half as long as the shell posterior to 
the beaks; posterior margin slightly convex and sloping obliquely from the 
extremity of the hinge -line to the rounded posterior end of the shell; the 
basal line curves downward, and then with a slight sinuosity, opposite the 
beak, extends nearly straight to the somewhat narrow, sharply rounded, 
anterior end; beak small, scarcely extending above the hinge-line, and sit- 
uated within the anterior third of the shell. The surface is moderately 
convex, most prominent along the posterior umbonal ridge, which is rather 
broadly rounded; umbonal slope abrupt uud slightly convex. A broad, 
obscure mesial depression is shown on the lower part of the anterior half of 
the shell that does not extend up to the beak. 

Anterior muscular scar of medium size and well defined; posterior 
scar, pallial line, and exterior surface markings unknown. 

This species is related to Modiolopsis mytiloides Hall (Pal. N. Y., voL 
i, p. 157, pi. XXXV, figs. 4 a, h) in its general outline, but differs in its less 
elongate form and in its position of its beaks. 

Formation and localities. — Pogonip Group, upper portion, Fish Creek 
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Mountains, Eureka District, and beneath the white quartzite at Lone Moun- 
tain, 18 miles northwest of Eureka, Nevada. It also occurs at the same 
horizon on Pogonip Ridge, White Pine District, Nevada. 

Modiolopais PogonipensiSi n. sp. 
Plate i, fig. 6; pi. zi, fig. 13. 

Shell quite small, ovate in outline, broadest at the posterior third; hinge- 
line two-thirds the length of the shell posterior to the beak; posterior mar- 
gin very oblique, slightly convex, and terminating at the somewhat sharply 
rounded posterior extremity of the shell; basal margin slightly curved, 
almost straight along the center; anterior end of the shell broadly rounded. 
General surface moderately convex, most prominent along the rounded 
posterior umbonal ridge; the beak is strong and rises a lijfctle above the 
hinge-line; anterior muscular scar distinct; posterior scar unknown. 
Surface smooth or marked by broad inconspicuous lines of growth, 
F(yinnaJ&(m a/nd localities. — Same aspreceding species. 

GASTEROPODA. 

Oenos BAPHISTOMA HaU. 

Raphistoma Nasoni HalL 

Platexi, figs. 21, 21a. 

Pleurotomaria nasoni Hall (t) 1861. Eep. Prog. (Jeol. Sorv. Wisconsin, pam., p. 34. 
Baphistoma {Pleurotomaria) nasoni Hall, 1862. Geol. of Wisconsin, vol. i, p. 39, fig. 2. 
Baphistoma Nasoni Whitfield, 1883. Geol. of Wisconsin, vol. iv, p. 216, pi. vi, figs. 2-3. 

The Nevada shell is a closely allied or representative species of this, 
and in its condition as a cast it is impossible to give any good specific dif- 
ferences between them. It might be considered a distinct form from its 
occurring at so distant a locality and at a lower geologic horizon, but 
these circumstances are largely negatived by the facts that well-character- 
ized Devonian species occur in New York and "Nevada and at diflferent 
relative horizons, as will be shown under the head of the Devonian fossils; 
and species heretofore considered as belonging to the Trenton horizon have 
been identified in the Pogonip limestone, e. g., Orthis testudincma^ 0. trice- 



Digitized by 



Google 



FOSSILS OF THE LOWER SILURIAN. 79 

nariaj etc. Under such circumstances we prefer to refer all such species 
to described forms unless they show good, specific differences, or a dif- 
ference in their geologic horizon that renders their occurrence extremely 
improbable. 

Formation and locality. — ^About 1,000 feet down in the Pogonip Group, 
north slope of White Mountain, Eureka District, Nevada. 



Genus MUROHISONIA D'Archia« and De Vemeuil, 

Murchisonia Mmerl HaUf 

Plate i, figs. 12, 12 a, h, 

Murchisonia bicincta Hall, 1847. Pal. N. Y., vol. i, p. 177, pi. xxxviii, figs. 6, 5ar-h. 

bicincta Salter, 1858. CaDadian Organic Remains, dec. i, p. 19, pi. iv, 

figs. 5, 6, 7. 
bicincta M. & W. t, 1868. Geol. Surv. HHdoIs, vol. iii, p. 317, pi. iii, fig 4. 
Milleri Hall, 1877. Cat. Amer. Pal. Fossils, Miller, p. 244. 
N"ot Murchisonia bicincta McCoy, 1844. Syn. Sil. Foss. Ireland, p. 16. 

On comparing specimens of Murchisonia Milleri^ from Middleville, New 
York the typical locality of the species, with the Nevada shell, certain diflter- 
ences appear that would serve to separate the form from Nevada as a 
distinct species from M. Milleri if the range of variation in the specimens 
from the two localities did not afford examples from each that are specifi- 
cally identical. As compared with the majority of the New York and 
Canadian specimens,' the Nevada shell is more depressed, the aperture less 
elongate, and the carina above and below the peripheral carina less strongly 
marked, differences, however, that are not apparent when comparing with 
some shells from the typical locality at Middleville; with this in view, and 
the fact that a certain range of variation may be allowed for changes pro- 
duced during the geographic distribution of the species, I think we ai-e 
justified in identifying the Nevada shell with M. Milleri, It is associated 
with common Trenton limestone fossils, Orthis tricenaria^ O. perveta^ Maph- 

istoma Nasoni, Illcmus crassicauda^ and other species indicating the Trenton 
fauna. 

Formation and locality. — Lower Silurian, near the summit of the Pogo- 
nip limestone of Pogonip Ridge, White Pine District, Nevada. 
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Casts of two species of Murchisonia occur in the upper beds of the 
Pogonip Group of the Eureka District. One is slender, elongate, and 
formed of many whorls, resembling the eastern species Murchisonia gracilis 
Hall (Pal. N. Y., vol. i, p. 181, pi. xxxix, figs. 4a-c) ; the other is a much 
larger, stronger species, more like Murchisonia bellicincta of the Trenton lime- 
stone of New York. The specific relations of either are not determined 

Genus PLEUROTOMARIA Defrance. 

Pleurotomaria Loneiiai% n. sp. 

Plat6 xi, flg. 22. 

Shell rather small, depressed conical; the apical angle about 110^; 
volutions three or four, each flattened above to within a short distance of 
the sharp mesial angle, where a narrow groove extends around on the lower 
volution, becoming obsolete on the second volution ; suture in the cast strong 
and channeled; lower side of body volution sloping quite rapidly in from 
the mesial angle, a little concave just within the angle, and then gently con- 
vex to the umbilicus, which is rather small. Aperture rhombic-subquadrate, 
as far as can be determined from the form of the body volution. 

Surface unknown except by the presence of rather strong revolving 
lines on the lower side of the body volution. 

This species is distinct from any known to us. 

At the same horizon and localities there is another species that may be 
referred to this genus; it is a larger and more robust form, having the whorls 
more convex above, flattened below on the body volution, and an acutely an- 
gular periphery at the union of the upper slope of the whorls and the base; 
this latter feature also occurs in P. Lonensis. 

Formation and localities. — Upper beds of the Pogonip Group, Lone 
Mountain, 18 miles northwest of Eureka; at the south end of Fish Creek 
Mountain exposure of the Pogonip, and on east slope of ridge east of Ham- 
burg mine. Eureka District, Nevada. 

On the north end of Pogonip Ridge, White Pine District, Nevada, this 
species is abundant and reaches a larger size than at Lone Mountain. 
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Oenos HELIOOTOMA Salter. 
Heliootoma sp.f 

The specimens illustrating this species are badly crushed, but there is 
suflficient form preserved to show that it is allied to H.plamUata Salter (Cana- 
dian Organic Remains, dec. i, p. 14, pi. ii, figs. 5-7) and H! unianguhta Hall 
(Pal. N. Y., vol. i, p. 179, pi. xxxviii, fig. 8). It is interesting from its occur- 
rence at an horizon between those of the two species mentioned. The first 
being from the Calciferous sandstone of New York, and the second fi'om the 
Trenton limestone of Canada. 

Formation and localities. — Upper beds of Pogonip Group. Lone Moun- 
tain, 18 miles northwest of Eureka, and summit of White Mountain, Eureka 
District, Nevada. 

Genus MACLUREA Le Sueur. 

Maolnrea anrnilata, n. sp. 

Plate xi, figs. 19, 19 a. 

Shell quite small, subdiscoidal, varying fi'om 10™™ to 12™™ in the 
greatest diameter; spire depressed so as to form a false umbilicus; lower 
side flattened, the whorls all on one plane. Volutions about two, increas- 
ing rapidly in size with the increase in growth of the shell; flattened on the 
under side, rounded or subangular on the lower periphery; the sides rather 
steep; transverse section of the outer volution semiovate. 

Surface of the shell somewha,t strongly annulated, the annulations on 
the outer volution having a breadth of about 1.5™™. 

Casts of this species show the shell to have been quite thick, and a 
fragment of the outer volution is near 0.75™™ in thickness. The annulations 
and the constrictions between are strong, but owing to the thickness of the 
shell no perceptible traces of them are preserved on the internal cast. 

The cast is more angular on the lower outer margin than on the upper 
margin; it bears a strong resemblance to M. minima H. and W. (Geol. Expl. 
Fortieth Par., vol iv, p. 235, pi. i, figs. 17-19), in this condition, but varies 
in the greater depth of the whorls and the more rapidly increasing size of 
the inner whorls of M. minima. 
6 D w 
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Formation and localities. — Strata of the Pogonip Group, north slope of 
White Mountain, 500 feet below the summit; east slope of ridge east of the 
Hamburg mine, Eureka District, Nevada. The species also occurs at the 
same horizon on Pogonip Ridge, White Pine District, Nevada. 



Maolnrea sabanntilata, n. sp. 
Plate xi, figs. 18, 18 o-d. 

Shell about twice the size of the preceding species and presenting all its 
essential features of a flat lower surface and deeply umbilicate or depressed 
upper side. It diflPers in the more rapidly increasing size of the volutions, 
their more elongate semioval section, more rounded periphery, and in the 
cast being obscurely annulated but in a reverse manner from what would 
be the case if the annulations of the outer shell of M. anmdata were present 
on the cast; the constrictions, instead of being narrow, are quite broad and 
the annulations narrow. 

Formation and locality. — Pogonip Group, north slope of White Mountain, 
Eureka District, Nevada. 

Maolnrea oaiinata, n. sp. 
Plate xi, figs. 20, 20 a. 

Shell small, general form thick, discoidal; greatest diameter, 20°^; 
height of outer whorl, 6"""; spire depressed to form a broad, shallow, um- 
bilical-like area; lower side nearly flat, or with a slight umbilical depression 
of the inner whorl; volutions about three, increasing very regularly in size 
with the growth of the shell; slightly convex on the lower side, terminating 
in a decided carina on the periphery, where it unites with the slope of the 
side; the sides of the whorl are steep, and equal in depth to the width, the 
carina at the lower outer margin of the inner whorls resting in the sutures 
of the umbilical side. 

Surface of the lower sides of the whorls marked by numerous strong 
striae that arch across the whorl and forward over the carina; their course 
on the upper side has not been observed. 
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The cast of the outer whorl ia round-oval in outline, the shell being 
thick and forming the carina seen on the outer surface. The presence of 
the basal carina distinguishes this species from any described form. 

Formation and locality. — Upper beds of the Pogonip Group at Lone 
Mountain, 1 8 miles northwest of Eureka, Nevada. 

Interior casts of a species allied to this, and it may be the same, occur on 
White Mountain and the lower eastern slope of the ridge east of the Ham- 
burg mine, and at the same horizon on the Fish Creek mountains. Eureka 
District, Nevada. 

Maolnrea, sp. f 

Associated with the preceding at Lone Mountain there is a cast of a 
much larger and unusually flattened or compressed species. Owing to a 
doubt of this being its natural form, it was omitted in selecting specimens 
for illustration. In general form it is not unlike M, acuminatck Billings 
(Pal. Foss., vol. i, p. 241, fig. 225, 1865), except that it is very shallow, not 
one-half the depth of the latter. 

Genus METOPaX)MA PhiUips. 

Metoptoma Pbillipsi, n. sp. 

Plate i, figs. 4, 4 a. 

General form of shell depressed conical; outline of base broadly 
elliptical to ovate: apex elevated and situated a little behind the anterior 
margin; sides gently convex or sloping, almost straight fi-om the apex to 
the lateral margins; anterior slope from the apex to the margin slightly con- 
cave; posterior slope, from the apex to the posterior margin, broadly convex. 

Surface marked by fine concentric striae of growth, with a few stronger 
striae, or lines, at irregular intervals. 

Dimensions: greater diameter of base of large specimen, 23°^; lesser 
diameter, 17"™; height of apex above base, 10™". A small specimen gives 
8"™ and 6™" for the two diameters of the base, and 3"™ as the height, show- 
ing that the relative proportions remain nearly the same in the young shells. 

I know of no closely related American or European species. Mr. Bil- 
lings has described a number of species from the Quebec and Trenton 
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Groups of Canada, but owing to the few salient characters to notice in a 
description, and the entire lack of illustration, it is impossible to make spe- 
cific identifications. The most nearly related species with which I am 
acquainted are Metoptoma Trentonensis Billings (Pal. Foss., vol. i, p. 40, fig. 
41, 1865), and M. perovalis Whitfield (Geol. Surv. Wis., vol. iv, p. 211, pL 
V, figs. 13, 14, 1883), from the Trenton limestone. 

Formation and locality. — Lower Silurian, near the summit of the Pogonip 
limestone, Pogonip Ridge, Eureka District, Nevada. 

Metoptoma f analoga, n. sp. 
Plate i, figs. 11, 11 a. 

Shell subconical, patelliform; outline of base broadly elliptical; apex 
elevated, subcentral, and bending slightly to one side. 

Surfdbe marked by slightly defined undulations of growth. 

Dimensions. — Base, greater diameter, 11 '°°'; lesser diameter, 9°*™; height 
of apex above base, 6°*™. 

This somewhat irregular shell occurs at the same geologic horizon as 
M. Phillipsij but not in the same stratum of rock. It is a well-marked 
species, approaching the common form of a true patella more than the forms 
usually referred to Metoptoma. As with all generic references of the Pale- 
ozoic patelloid shells, when the interior muscular scars are unknown, it is 
more or less arbitrary. ^ 

Formation and locality. — Lower Silurian, near the summit of the Pogonip 
limestone, Pogonip Ridge, Eureka District, Nevada. 

Genus CYBTOLITES GonracL 

CyrtoUtes sinnatas H. St W. 

Cyrtolites sinuatu8 Hall & Whitfield, 1877. Geol. Bxpl. Fortieth Par., vol. iv, p. 237, 
pi. i, figs. 23, 24. 

The type of this species is from the Pogonip limestone of Pogonip 
Mountain, in the White Pine Mining District, Nevada. It also occurs in 
the upper beds of the same group at Lone Mountain, 18 miles northwest of 
Eureka, Nevada. 
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PTEROPODA. 

Oeniis OOLBOPBION Sandberger. 

Colaoprkm miirata, n. sp. 

Plate xi, figs. 17, 17 a; pi. xii, fig. 21. 

Minute, slender, elongate subcylindrical tubes; slightly curved, with a 
distinct angularity on the outer side, section subelliptical. Average length, 
8™ to 10™; average diameter, 1.25"^ at smaller end to 2.25"^at larger end. 

Surface marked by fine anniilations, with very fine concentric striae 
between, the latter perceptible only under favorable conditions. The annu- 
lations are narrow, rather sharp, and cross the inner side of the curvature of 
the tube transversely, bending obliquely backward on each side, and meet- 
ing at an angle on the slight ridge on the outer side. 

This interesting little species is probably a true Coleoprion, although 
presenting some diflFerences from the typical species; these, however, appear 
to be rather of specific than generic value. 

M. Barrande describes one «pecies from the Upper Silurian {jStage -E), 
and one from the Devonian, at which horizon all other species referred to 
the genus have been obtained. Its range is now extended down to the 
horizon of the Chazy limestone of the New York series, or the summit of 
the Pogonip Group of Nevada. 

Formation and locality. — Upper Pogonip limestone of Lone Mountain, 
18 miles northwest of Eureka, Nevada, and at the same horizon on Pogo- 
nip Ridge, White Pine District, Nevada. 

OtenuB HTOLITHES Bichwald. 

HyoUthaa Vannxeml, n. sp. 

Plate xi, tgB. 16, 16 a, h. 

Form, a slender, elongate, subtriangular tube, with the lateral margins 
rounded, gradually tapering from the base to an acute extremity. Trans- 
verse section semi-elliptical, almost flat on the ventral side, the lateral edges 
rounded or subtriangular. Ventral face nearly flat transversely and in- 
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curved longitudinally ; dorsal face strongly convex and obtusely angular 
along the center in some examples. Form of the aperture unknown. 

Surface with fine transverse strise on the ventral and dorsal sides along 
the central portion of the tube ; these were not observed towards the aper- 
ture. 

Length of larger examples, 20°*"; greatest width, 2.75™; depth, 2*°°*. 

This species is distinguished by its slender elongate form with the sub- 
triangular section from any described form known to me. 

Formation and locality. — Lower beds of the Pogonip Group, northeast 
of Adams Hill, Eureka District, Nevada. 



CEPHALOPODA. 

OETHOOBRATA. 

Plate xii, figs. 1, 1 a-o, 2, and 3. 

Numerous fragments of Orthoceratites occur in the upper beds of the 
Pogonip Group at Lone Mountain and the Fish Creek Mountains. From 
among them several well-defined species may be selected. 

1. Endooerafl protelfonne Hall f (Pal. N. Y., vol. i, p. 208, 1847) ; plate xii, figs. 1, 1 o-c. 

This is the most abundant, and is found at the principal exposures of 
the upper portion of the group, and the transverse sections (fig. la) are 
often seen In fig. 1 the siphuncle with an inner tube is shown, and fig. 
1 c shows the annulations on the outer surface of the siphuncle. 

2. Orthoceraa multicameratum Hallf (Pal.N.T.^vol. i, p. 45, 1847); plate xii, tig. 3. 

The fragment illustrated on plate xii, fig. 3, and also several not figured, 
shows a form closely allied to the species from the Birdseye limestone of 
New York; with the exception of the tube not converging as rapidly to- 
wards the apex the specific resemblance is very strong. 

3. Orthooeraa sp. f plate xii, fig. 2. 

An elongate form of the type of the preceding species. The material 
representing it is so fi^gmentary that a specific identification -'is not at- 
tempted. 
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4. Endoceras multltabQlatain Hallt (Pal.N. Y., vol.i, p.59,1847). 

Several elongate tubes filled in with smaller tubes, as in E. muUituhula- 
turn, occur in the upper beds of the Fish Creek Mountain Pogonip, and simi- 
lar specimens were observed a little lower in the group at White Mountain. 
Tliey belong to the same group of species as E. muUitubvlatum^ but in the 
fragmentary condition of the specimens it is impossible to state that they 
are specifically identical with the Trenton species. 

5. Orthoceras sp. T plate xii, fig. 1 6. 

This is a transverse section of a tube showing a peculiar siphuncle and 
inner tube. As the figure on the plate does not give the desired repre- 
sentation, figures are here introduced that show a slightly obUque section at 
each end of a tube 10™°" in length. 

The inner tube ($) is subcentral with a broad extension (e) from one 
side nearly to the side of the tube next outside of it (x), 
and on the opposite side a thin septum (c) projects towards 
the side of the tube. A longitudinal view of the tube (s) 
shows it to be straight and without annulations. Viewing 
the specimen as complete with the tubes {s) and (rr), we 
find it to be closely allied to a section given of Orthoceras 
bonum by Barrande,^ but if the outer shell (o) belongs to the f,o. 2. 

Nevada shell and is not a fragment into which the tube (x) was drifted, 
then the peculiar section is not explained by any described species known 
to me, as it would be much as is represented by the fig. 1 6 of plate xii, and 
be formed of three tubes, one within the other. 

Future exploration and the discovery of more material will undoubt- 
edly aflFord the paleontologist the means of identifying this and several 
other species now recognized by fragments too imperfect for description but 
still specifically distinct from each other and the species we have mentioned. 
The fragmentary remains now before us, however, with the associated 
Brachiopods, Lamellibranchs, and Gasteropods serve the present purpose of 
the geologist, as they indicate the passage from the Pogonip (Quebec) to 
the Trenton fauna. 

^ Syst. Sil. Bohdme, vol. ii, pi. ccxlvii, fig. 11. 
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CRUSTACEA. 

OenoB LBPEBDITIA Boaalt 

Leperditia bivla White. 

Leperditia bivia White, 1874. Expl. and Surv. West 100th Merid. Prelim. Notice 
Invert. Fobs., p. 11 5 ibid., vol. iv, pt. 1, p. 58, pi. iii, flgs. 7a-d, 1876. 

This species is very abundant in the upper beds of the Pogonip Group^ 
at Lone Mountain, 18 miles northwest of Eureka, White Mountain, and the 
Fish Creek Mountains, Eureka District, Nevada. 

The original type specimens were from the Schell Creek Range of 
Nevada. 

Associated with this species we find two smaller species not unlike some 
varieties of L. Canadensis (Can. Organic Remains, dec. iii, p. 92, pL xi, figs. 
6, 7, 9, 10, 1858), the determination and illustration of which is left for fu- 
ture study. 

Genus BEYBIGHIA McCoy. 
Beyrlohia, sp. f 

This is an interesting species, as it is of the type of B. regularis Em- 
mons (Amer. Geol., pt 2, p. 219 , 1858), of the Hudson River Group of Ohio. 

Owing to the imperfect condition of the specimens its further identifi- 
cation is delayed in the hope of obtaining better material. It is associated 
with Leperditia biviay at White Mountain, Eureka District, Nevada. 



Genus PLUMULITE8 Barrande. 

The presence of this rare genus in American strata, west of Ohio, has^ 
not hitherto been recorded, and now we have but a single plate to show it 
This is triangular in its general form, with the basal margin sigmoidal and 
the surface ornamented with the characteristic lines parallel to the sigmoidal 
margin. It occurs in the lower portion of the Pogonip Group, on the 
southwest end of McCoy's Ridge, Eureka District, Nevada. 
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PCECILOPODA. 

Genus DIOBLLOOBPHALUS Owen. 

DioeUooephalas finally n. sp. 

PUte xii, figs. 12, 12a, h. 

Form of glabella and fixed cheeks united, very irregular; front broad^ 
rapidly contracting before and expanding at the eyelobes to contract again 
back of them. Glabella of about the same width at the base and in fronts 
expanding, on the posterior half, to the border of the palpebral lobes; gen- 
eral surface quite convex on the anterior half and moderately so farther 
back, marked by three pairs of glabellar furrows; the anterior pair slightly 
impressed and short, situated opposite the anterior end of the eyelobes -y. 
the median pair more strongly impressed and directed obliquely inward * 
about one-fourth the distance across from side to side; directly back of this 
pair the margin curves outward around a curved expansion of the glabella, 
and within this the posterior pair of furrows are impressed, similar to the 
median pair, but not reaching the outer margin; this gives the posterior 
portion of the glabella a very peculiar aspect, unknown in any other species 
of the genus; occipital ring broad and flattened; occipital furrow nan-ow 
and well impressed; dorsal furrow distinct, but very shallow; fixed cheeks 
hardly more than a line, except where they join the broad frontal limb; 
palpebral lobes long and narrow; postero-lateral limbs narrow and extended 
laterally; frontal limb of moderate length, gently concave, and bordered 
by a strong rounded margin, the anterior edge of which is broadly rounded 
up to a very obtuse angle at the center. 

Thorax known only by fragments of the segments associated with the 
head parts. These show the median lobe to have been moderately convex 
and the lateral lobes less so; the pleurse are straight or slightly curved two- 
thirds the way out, and then curved backward on the free end; pleural groove 
strongly marked. 

The associated pygidium is moderately convex, with a conical axial lobe 
crossed by three annulations, besides the long terminal one; lateral lobes 
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indicating four coalesced segments, marked by pleural grooves and termi- 
nating in points tljat give a digitated margin to the pygidium. 

Surface apparently smooth. 

As all of these parts occur at one horizon and in the same layer, and 
no other large trilobite is associated with them, they undoubtedly belong to 
one species. 

Formation and localities. — In the lower portion of the Pogonip Group, 
on the east slope of the ridge next east of the Hamburg Ridge, Eureka 
District, Nevada. 

DioeUooephalus inezpeotans, n. sp. 
Plate i, fig. 10. 

Glabella quadrangular, moderately convex, lateral margins parallel, 
broadly rounded in front; surface marked by two pairs of slightly im- 
pressed glabellar furrows directed obliquely inward and backward ; the 
occipital ring is of medium width, and the occipital furrow distinctly but 
not deeply marked; dorsal furrows clearly defined at the sides and front of 
the glabella; fixed cheeks very narrow, sloping rapidly away before and 
behind the palpebral lobe; palpebral lobes. prominent and of medium size; 
frontal limb rather long and well extended laterally; a number of raised 
lines radiate from the front of the glabella to the frontal margin; frontal 
margin narrow, rounded; postero-lateral limbs unknown. The facial sutures 
pass very obliqely inward from the anterior margin to the palpebral lobe, 
giving the front inclosed within them a campanulate form; curving around 
the palpebral lobes they pass outward on the postero-lateral limbs. 

Surface finely granulose. 

This species is associated in the same horizon with D. finalis of this 
report. It was collected one year after the latter was described in MSS. 
It affords another illustration of a Cambrian type continuing into the Silu- 
rian and mingling with its fauna. 

Formation and localities. — Same as D. finalis. 
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Genus PTYOHOPAEIA Oorda. 

Ptyohopariaf anneotans, n. sp. 
Plato xii, fig. 18. 

Head very small, semicircular; postero-lateral angles unknown. Gla- 
bella moderately convex, length and width subequal, broadly rounded in 
front; marked by three pairs of furrows, the anterior pair scarcely per- 
ceptible, median and posterior pairs distinctly but not deeply impressed; 
occipital ring narrow, rounded, without a spine; occipital furrow well de- 
fined; dorsal furrow narrow, distinct, and extending with equal force in 
front of the glabella; fixed cheeks rather wide, sloping with a gentle con- 
vexity to the minute eyelobes and into the frontal limb; frontal limb con- 
vex, curving rapidly downward, and bordered by a rounded rim; postero- 
lateral limbs naiTow, and extended quite a little distance laterally, marked 
by a narrow groove in the posterior margin. 

Thorax and pygidium unknown. 

This little species is closely allied to P. minutm (Sixteenth Ann. Rep. 
N. Y. State Cab. Nat. Hist, p. 150, pi. viii, figs. 5^7, 1861) of the Potsdam 
sandstone of New York, and the allied P. minor (Ibid.j p. 149), from the 
same horizon in Wisconsin. It diflFers in the shorter glabella, absence of 
nuchal spine, and larger frontal limb. It is interesting as occun-ing in 
association with the preceding species, and as terminating the upper limit 
of the range of the genus in the Prospect Mountain section. 

Formation and locality. — In the lower portion of the Pogonip Group on 
the east slope of the ridge next east of the Hamburg Ridge, Eureka Dis- 
trict, Nevada. 

Gtenus BATHYUEU8 Billings. 

Bathynms f tnberoalata% n. sp. 
Plate xii, fig. 9. 

Glabella conical, strongly convex and elevated above the fixed cheeks ; 
occipital segment narrow, elevated on the posterior margin, and with a short 
spine projecting backward and a little upward from the center; occipital 
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furrow rather broad and strongly impressed; fixed cheeks of average widths 
sloping upward from the strongly marked dorsal furrows to the eyelobes, 
falling away to the front and back; frontal limb curving abruptly down- 
ward to a strong rounded rim-like margin; postero-lateral limbs strongly 
marked by a furrow within the posterior margin. 

Surface of glabella and fixed cheeks ornamented with pustules, finely 
granulose in the narrow interspaces. 

This species is characterized by the pustulose surface of the head. No 
remains of the thorax or pygidium were observed in association with the 
head parts. 

Formation and locality. — Pogonip Group, on the ridge southwest of 
Wood Cone, Eureka District, Nevada, and at the same horizon on the north 
end of Pogonip Ridge, Eureka District, Nevada. 



Bathynrus f oongeneriSi n. sp. 
Plate xii, fig. 8. 

Compare Bathyurus t serratus Meek, 1873. Sixth Ann. Bep. U. d. G^ol. Sorv. Terri- 
tories for the year 1872, p. 480. 

General outline of glabella and fixed cheeks, exclusive of the postero- 
lataerl limbs, subquadrangular and rather strongly convex. Glabella ob- 
long, sides nearly parallel, and front rounded. Occipital ring of moderate 
width, and separated from the glabella by a narrow, well-impressed furrow; 
dorsal fuiTows narrow but well defined on the sides and in front of the gla- 
bella; fixed cheeks of medium width, somewhat depressed below the level 
of the glabella; frontal limb as a narrow, rounded rim; postero-lateral limbs 
extended laterally and with a narrow furrow within the posterior margin. 

Surface finely granulose. 

An illustration is given of the pygidium associated with the glabella 
and fixed cheeks, plate xii, fig. 8 a. 

This species is closely allied to Bathywrus f serratus Meek, and Bathy- 
urus dblongus Billings (Pal. Foss., vol. i, p. 411, fig. 394, 1865), the chief 
difference between them being in the details of the frontal limb. They are 
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congenesic, but whether belonging to this genus or not it is difficult to deter- 
mine in the absence of the thorax and pygidium. 

Formation and localities. — Pogonip Group, on spur southwest of Wood 
Cone and below Bellevue Peak, Fish Creek Mountains, Eureka District, 
Nevada. 

Bathynms f nhnilHnniis n. sp. 
Plate xii, fig. 11. 

This .species is closely related to the preceding and to J5* ohlongus 
Billings, {loc. cit p. 92) in the form and convexity of the glabella and fixed 
cheeks; the frontal limb, however, is longer, curved more abruptly down- 
ward, and bordered by a rounded rim that has a distinct, very obtuse angu- 
larity in front. 

The surface of the glabella is minutely granulose. 

Formation and locality. — In the limestone of the Pogonip Group, on the 
north slope of White Mountain, about 500 feet from the summit of the 
mountain, Eureka District, Nevada. 

The pygidium, illustrated by fig. 14 of plate xii, is of the same type as 
that upon which Mr. Billings founded the species Bathyurus caudatus (Pal. 
Foss., vol. i., p. 261, fig. 24ft, 1865), which occurs in the Quebec Group of 
Newfoundland. It undoubtedly belongs to a distinct species; its generic 
relations are not recognized. 

Genus OYPHASPIS Bormeister. 

Cyphaspls f brevhnarg1nata% n. sp. 
Plate xii, fig. 10. 

Glabella conical, strongly convex, marked by a pair of posterior gla- 
bellar furrows extending obliquely inward so as to nearly separate a small 
lobe at each postero- lateral angle ; occipital segment broadest at the center 
narrowing towards the dorsal fun-ows; occipital furrow well defined; dorsal 
furrows distinctly impressed along the sides of the glabella; fixed cheeks 
rather naiTOw midway, widening in front; frontal limb as a scarcely per- 
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ceptible, depressed, narrow rim in front of the glabella and fixed cheeks; 
postero-lateral limbs unknown. 

Surface of glabella minutely granulose. 

This species, although founded on a glabella but 4°"^ in length, is 
clearly distinguished from any described form by its almost obsolete frontal 
margin and the conical outline of the glabella. 

Formation and locality. — Pogonip Group, on the eastern slope of ridge 
east of the Hamburg Ridge, Eureka District, Nevada. 



Genus AMPHION Pander. 

Amphlon Nevadeiudfl, n. sp. 
PUte xii, fig. 13. 

Glabella subquadrangular, slightly convex, sides parallel, front broadly 
rounded; surface marked by three pairs of furrows, the two posterior pairs 
extending obliquely inward about one-third the entire distance across; 
anterior pair shorter and situated so far forward that the anterior lobe is 
somewhat irregularly rhomboidal in outline; occipital segment strong, flat- 
tened; occipital furrow narrow and like the dorsal fiiiTOws, deeply impressed; 
fixed cheeks known only in part; they are narrow in front, increasing in 
width at the eyelobes, and extending backward to the broad strong postero- 
lateral limbs; the latter are strongly marked by the continuation of the 
occipital groove within the posterior margin. 

Surface granulose as far as can be determined from the specimens, 
which owing to exposure are somewhat imperfect. 

Formation and localities. — Pogonip Group, upper portion, on the south- 
east slope of Bellevue Peak, Fish Creek Mountains, Eureka District, 
Nevada; Amphion Nevadensis also occurs in the Upper Pogonip limestone on 
the north end of Pogonip Ridge, White Pine District, Nevada. 

Two pygidise occur at other localities, which may be referred to this 
genus. They belong to diflFerent species, but without the head parts a 
specific determination or name would be of little value. 
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Genus OBBAURUS Green. 

Ceraurus f sp. nndt. 

Plate xii, fig. 17. 

Glabella subglobose, marked by two pail's of short furrows that are 
only seen when looking from the sides; occipital segment strong; occipital 
fuiTow well defined, also the dorsal furrows; fixed cheeks unknown except 
a fragment near the dorsal furrow. Length of glabella, 3°^; width, 3.25°^. 

This curious little species is referred to the genus provisionally, as 
without other parts of the body its relations are not readily deteimined, 
and on the same account the specific identification is not attempted. 

Formation and locality. — Pogonip Group, lower eastern slope of ridge 
next east of the Hamburg Ridge, Eureka District, Nevada. 

Genus SYMPHYSURUS Goldfuss. 

Symphysurus f QoldftiBsi, n. sp. 
Plate xii, fig. 16. 

Glabella subclavate, convex, marked posteriorly by a pair of short, 
lightly impressed furrows; occipital ring strong and separated from the 
glabella by a well-defined but not deeply impressed furrow; dorsal furrows 
strong but shallow; fixed cheeks of medium width, rising from the dorsal 
furrows to the palpebral lobes, and sloping away to the front and back; 
frontal limb very short, hardly more than a line within the narrow border; 
postero-lateral limbs but little extended laterally, and marked by the exten- 
sion of the occipital furrow across their posterior side. 

Surface apparently smooth. 

This species is referred to Symphysurus on account of the subclavate 
glabella, and the direction of the facial sutures. In the absence of the 
thorax and pygidium a close generic reference is almost impossible with 
many of the species represented only by fragments. 

Formation and locality. — Pogonip Group, on the west slope of McCoy's 
Kidge, Eureka District, Nevada. 
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Genus BAERANDIA McCoy. 

Bazrandia f MoCoyl, n. sp. 
Plate xii, fig. 5. 

General form of glabella and fixed cheeks, exclusive of the extension 
of the postero-lateral limbs, subquadrate. Glabella oblong, widening out a 
little towards the broadly rounded front; general surface moderately con- 
vex, and unbroken by any glabellar furrows; occipital ring of average 
width; occipital furrow distinct, but not deeply impressed; dorsal furrows 
quite strong in the specimen illustrated, and less so in other examples; 
fixed cheeks of average width, broadest and most elevated at the eyelobes 
from which they slope to the front and back; eyelobes situated back of a 
line uniting their anterior margins with the center of the glabella; the 
front of the head is bordered by a narrow, flattened rim; postero-lateral 
limbs triangular, terminating at a distance from the dorsal furrow equal to 
one-half the length of the glabella exclusive of the occipital ring. 

Surface smooth to the unaided eye. 

After an examination of the various species referred to this genus by 
Mr. Salter, we find that the Eureka form differs from most of them in the 
more anterior position of the eyelobes and the stronger dorsal furrows; 
features that, without known differences in the thorax and pygidium to sup- 
port them, we do not consider of generic importance. As the parts de- 
scribed, however, are all that is known of the species, the generic reference 
is somewhat provisional for this and also the following species. 

Formation and hcalUy, — Pogonip Group, on lower eastern slope of ridge 
east of the Hamburg Ridge, Eureka District, Nevada. 

Bazrandia f sp. f 
Plate xii, fig. 6. 

Glabella subclavate, the width of the base being about four-fifths of 
that of the anterior portion; front broadly rounded; general surface gently 
convex, curving down somewhat abruptly in front to the narrow, rim-like 
margin; occipital ring narrow and with a small tubercle at the center; 
occipital furrow shallow, but quite distinct; dorsal furrows clearly defined. 
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There are but slight traces of the fixed cheeks attached to the glabella. 
The species is characterized by the peculiarly shaped glabella. 

Formation and locality. — Pogonip Group, on the west slope of McCojr's 
Bidge, Eureka District, Nevada. 

Genus ILLJSNUEUS Hall. 

XUasnnnu Bnrekexuii^ n. sp. 

Plate zii, figs. 4, 4 a. 

Head of medium width, semi-elliptical; glabella subquadrate, convex, 
a little longer than wide, as 5 to 4, with scarcely perceptible occipital or 
dorsal furrows; palpebral lobes nearly central on the margins; frontal mar- 
gin nearly straight; free cheeks a little longer than wide, with the base of 
the eyes cutting into them about the middle of the inner margin; genal 
angles broadly rounded. 

The facial suture, cutting the frontal rim on a line with the outer edge 
of the eyelobe, passes directly to the anterior margin of the eyelobe; it 
encircles that and then curves gently outward to the posterior margin, form- 
ing a short, triangular-shaped lateral limb. 

Surface minutely punctate. 

The pygidisB associated with the head parts vary very much. Two 
are illustrated on plate xii, figs. 12 and 19, neither of which has any re- 
semblance to the pygidium of lUsenurus. Another, discovered since the 
plate was prepared, shows a short, smooth axial lobe, slight dorsal furrows, 
and gently convex, broad lateral lobes; this is probably the pygidium of 
this species, as numerous examples of the glabella occur on the same frag- 
ment of rock. 

In the fourth volume of the Geology of Wisconsin a species of Ill»- 
nurus, /. convexus, is given as occurring in the Lower Magnesian limestone 
of that State, and the genus is also represented in the Potsdam sandstone, 
Illcmurus quadratics Hall. In Nevada as yet it is only known from the 
horizon above that representing the Potsdam, or the correspondent of the 
Calciferous formation of the New York geologists. 

Formation and localities. — Lower portion of the Pogonip Group, on the 
east slope of the ridge east of the Hamburg Ridge; on second ridge south- 
7 o D w 
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east of the Jackson mine; a little to the northeast of Adams Hill, and on 
ridge southwest of Wood Cone, Eureka District, Nevada. In the White 
Pine District, Nevada, it was found in the central portion of the Pogonip 
limestone on Pogonip Ridge. 

Genus ASAPHUS Brongniart 

Asaphas CaribouenBis, n. sp. 

Plate xii, figs. 7,7 a, h. 

General form of the head semi-elliptical, moderately convex; glabella 
expanding quite rapidly in front of the eyelobes and obtusely angular in 
front; eyelobes situated back of a line uniting their anterior margins and 
the center of the glabella; postero-lateral limbs short and triangular in out- 
line. The associated free cheek is a little longer than wide and with a dis- 
tinctly marked border and genal spine 

The pygidiae occurring in the same hand specimens have a rather 
prominent medium lobe and smooth, depressed lateral lobes, without traces- 
of segments on the latter. 

Formation and localities, — Pogonip Group, in the lower portion asso- 
ciated with the preceding species, and also in the upper beds at the west 
base of Caribou Hill, Eureka District, Nevada. 

Asaphusf onrloBa Billings. 
Plate xii, fig. 15. 
Af'ophua t curioaa Billings, 1865. Pal. Foss., vol. i, p. 318, fig. 306. 

This curious pygidium> which is so closely allied to that described by 
Mr. Billings under the above name, shows traces of annulations on the me- 
dian lobe when the outer shell is removed. Three specimens were obtained,^ 
but no associated parts of the head or thorax. 

Fragments of two other species of Asaphus occur in the upper layers 
of the Pogonip Group. One from Caribou Hill has a broad, smooth, planu- 
late pygidium with a very small and short median lobe, and is unlike any 
species known from American strata,, being allied to some forms, desci-ibed 
by Angelin, from Sweden. The other species is related to A. Caribovsnsis 
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PORIFERA. 
Genus PAL^OMANON Boemer. 

PalsBomanon Roemerl, n. sp. 
Plate xiii, fig. 12. 

This is a crateiform or cup-shaped sponge of the general form of those 
referred to the genus Manon of the Jurassic and Cretaceous, and for the 
reception of the Paleozoic types of which Dr. Roemer founded the genus 
Palseomanon, making P. cratera of the Niagara Group the type. 

The example of P. Boemeri before me has a height of 65°*™, and a diam- 
eter of dO™™, contracting below to form a rounded base; the outer wall 
extends vertically to within a short distance of the summit, where it curves 
inward to the rounded marginal rim of the shallow cup; this has a depth of 
IS*"*". Owing to the complete silicification and change of the original 
spiculse, none of the surface characters have been preserved; the unmis- 
takable, striking form serves for the generic and specific identification. 

Formation cmd locality. — Lower horizon of the Devonian limestone at 
Lone Mountain, 18 miles northwest of Eureka, Nevada. 

Genus ASTYLOSPONGIA Roemer. 
Astylospongia, Bp. t 

Several specimens of a rather small, globose or flattened oviform sponge 
were obtained from the center of cherty concretions. The largest has a 
diameter of 30""", and presents in a transverse section numerous fine, radi- 
ating tubes or canals studded with fine spiculae. Owing to the imperfect 
preservation of all the specimens, it is impossible to determine their specific 
relations to forms already described. 

Formation and locality. — Lower horizon of the Devonian limestone at 
Lone Mountain, 18 miles northwest of Eureka, Nevada. 

99 
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Genus STROMATOPOEA Goldfuss. 

One or two species of this genus occurs very abundantly at several 
horizons throughout the Devonian formation. They are not in a condition 
to admit of specific deteimination without first having a series of thin sec- 
tions prepared and a special study made in connection with other species, 
the material for which is not available at present. 

ACTINOZOA. 

Owing to the meagerness of the material representing some of the spe- 
cies, and the fact that much larger collections may be obtained for future 
study, it is not considered best to attempt to illustrate and describe this 
group until it can be done in a more satisfactory manner than at present. 
A short note of each of the identified species and a notice of such as are con- 
sidered new and undescribed is given. The. specific identifications were 
chiefly made by a direct comparison of the Nevada specimens with authen- 
ticated specimens in the beautiful and extensive collection of the New York 
State Museum and the private collection of Prof. James Hall. 

FavodtM hemisphexloa YandeU and Shmuard. See Geol. Surv. Michigan, VoL iii, pt 2, 
p. 26, 1876. 

Several specimens of the cylindrical form of growth occur in the collec- 
tions, but none of the large hemispheric or turbinate forms so characteristic 
of the species in the Corniferous limestone of New York, Ohio, Canada, etc. 

Formation and localities. — Lower horizon of the Devonian limestone at 
Lone Mountain, 18 mil^s northwest of Eureka, and also at the head of the 
Reese and Berry Canon, Eureka District, Nevada. 

FayoBites basaltioa Goldfuss. 1829. Petref. G«rm., vol. i, p. 78. 

A comparison with the figures given by Goldfuss, and also with a speci- 
men from Silesia, shows a very close specific resemblance between them 
and the Nevada specimens, and one of the latter appears to be specifically 
identical in all its characters with this species. Other specimens vary in the 
size of the cells from 2"™, the usual size of those in F. basaltica, to 3™"; 
smaller cells not over 1"™ in diameter occur on the same specimen. In the 
presence, however, of a single row of pores on each side of the cells, numer- 
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ous transverse diaphragms, the general size of the cells, and the mode of 
growth, the species is similar to the European form of F. basaUica. 

Formation and localities. — Lower horizon of the Devonian limestone at 
Lone Mountain, 18 miles northwest of Eureka; at the head of the Reese 
and Berry Gallon, and on the ridge of Atrypa Peak, Eureka District, Nevada. 

FayoBites, n. sp. 

Corallum growing in hemispherical or irregularly formed masses made 
up of small tubes varying in size from 1°^ to 1.5™°*, which are without any 
distinct arrangement in relation to size, the smaller cells occurring together 
or with the larger interspersed among them. On the upper surface of the 
corallum the cell walls are thickened and have a beaded appearance which 
is not observed in a transverse section of the tubes a short distance below 
where the walls are strong and the tubes distinctly polygonal and not 
rounded as at the apertures. Transverse diaphragms entire, closely ar- 
ranged or separated up to a distance equal to an entire diameter of the tube 
Mural pores not well determined, but there is apparently a single row of 
rather large size on each side. 

The largest fragment obtained has a depth of 8"", and the diameter of 
the entire corallum was from 15*^ to 20*^. 

In the character of the cell -walls at the surface of the corallum, the 
diaphragms in the tubes, and form of growth, this species is not unlike 
Favositesf Argus Hall, of the Hamilton Group of New York, but in the 
small size of the cells, and the absence of the very large cells among the 
smaller ones in the latter species, it is very distinct from it. 

Formaiion and locality. — Lower horizon of the Devonian limestone at 
Lone Mountain, 18 miles northwest of Eureka, Nevada. 

Fistnlipora, sp.t 

Silicified specimens of a well-characterized species of this genus occur 
in association with fossils of the Upper Helderberg horizon. Its specific 
relations are not yet determined. 

Formation and locality. — Devonian limestone, lower horizon, Atrypa 
Peak Ridge, Eureka District, Nevada. 
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AlyeoUtes Rookfordensis Hallt 1864. Twenty-third Ann. Rep. N. Y. State Cab. Nat. 
Hist., p. 229. 

The cell apertures open more directly with the plane of the surface in 
the Nevada specimens than in those from the Chemung Group of Iowa, but 
otherwise there is a marked specific similarity and a provisional reference 
is made to A. Rockfordensis, of the species from Nevada. 

Formation and locality, — Upper horizon of the Devonian limestone, on 
ridge east of Yahoo Cafion, Eureka District, Nevada. 
Cladopora pulohra Romingerf 1876. Geol. Surv. Michigan, vol. iii, pt. 2, p. 55. 

The Eureka specimens although occurring in the upper beds of the 
Devonian are closely related to the Upper Helderberg species, C. ptdchra^ 
and appear to be specifically identical with it. The obtaining of more and 
better-preserved examples may prove the two forms to be specifically dis- 
tinct, but with our present knowledge a separation does not appear to be 
necessary. 

Formation and locality, — Upper horizon of the Devonian limestone, on 
ridge east of Yahoo Caiion, Eureka District, Nevada. 

Cladopora, sp. (ond't). 

This is a larger branching form of which worn sections alone have 
been obtained. It occurs in the central or lower portion of the Devonian 
formation west of Spring Valley. 

Numerous fragments of an imperfectly-preserved species of Cladopora 
occur in the silicious Devonian limestone; the stems are usually about 5"® 
in diameter and associated with a species of Stromatopora in such quanti- 
ties as to characterize many beds where other fossils are wanting. 

Theoia ramoM Romingerf 1876. Geol. Sarv. Michigan, vol. iii, pt. 2, p. 69. 

This rare and interesting form occurs in the lower portion of the De- 
vonian, corresponding to its position in the Upper Helderberg limestones at 
the Falls of the Ohio, and in the State of Michigan. Dr. Rominger 
describes it as formed of "stout, branching, sometimes reticulated, anasto- 
mosing stems, from half an inch to two inches in diameter, composed of 
thick-walled, conico-cylindrical tubes ascending and diverging from a cen- 
tral imaginary axis. Orifices unequal, of polygonal form, from one to two 
millimeters wide at the edges of the dilated margins, radiated \fy twelve 
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prominent spinulose crests, extending through the whole length of the 
•channels. Transverse diaphragms partly simple and complete, partly in- 
complete, represented by lateral squamiform, horizontal leaflets. Pores 
large and very numerous." 

The species is represented by a single portion of a stem 28"™ in diam- 
•eter; the polygonal, unequal orifices are about 1"™ in diameter and present 
the character given them by the author of the species, as do the diaphragms 
and large pores. Although there is no evidence of its being a branching 
form, as there is but a portion of a stem in the collections, it seems extremely 
probable from the close specific characters of the portion- we have that it is 
specifically identical with the Upper Helderberg species. 

Formation and locality, — Lower horizon of the Devonian limestone, 
<5entral portion of Gray's Caiion, Eureka District, Nevada. 

Byiingopora Hialngeri Billings. 1859. Can, Jour., n. ser., vol. iv, p. 116. 

In New York, Canada, Indiana, etc., this species occurs in the Upper 
Helderberg limestones, but at The Gate, northwest of Eureka, it is associ- 
ated with fossils of the Chemung horizon in the Upper Devonian beds. 
Numerous fine specimens were found, so that the specific identification 
hardly admits of question. 

Byiingopora perelegans Billings. 1859. Can. Jour., n. ser., vol. iv, p. 117. 

Specimens referable to this species were found in the Lower Devonian 
beds at Lone Mountain, and also at the summit of the formation at The Gate, 
northwest of Eureka, showing its range through the entire Devonian forma- 
tion. It is extensively distributed in the strata of the hills east and west 
^f Yahoo Cation. At the east it occurs in the Upper Helderberg hmestones. 

Auiopora serpens Goldfasst See Geol. Surv. Michigan, vol. iii, pt. 2. 1876. 

In size, manner of branching and reuniting of the tubes, this species 
of Auiopora from the Lower Devonian beds of Gray's Caiion corresponds 
to the descriptions and illustrations given of the American form identified 
with that species, and a comparison with the figures given by Goldfuss 
indicates that this identification is correct, although his figures show a some- 
wrhat smaller and less robust form. 
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Cyathophyllnm oorniouluin Miliic-£d wards? See Oeol. Surv. Michigan, vol. iii,pt. 2, p. 102. 
A direct comparison with examples of this species from the Upper 
Helderberg limestones at the Falls of the Ohio shows very little difference 
between them and a similar form from the u|)per beds at The Gate, north- 
west of Eureka, where it is associated with Syringopora Hisingeri, another 
Upper Helderberg species. Until more perfect specimens are obtained a 
provisional reference is made as above. 

CyathophyUum rugosum Edwards and Haime. See Geol. Surv. Michigan, vol. iii, pt. 2, p. 
J 06. 1870. 

Well-marked silicified specimens of this species occur in association 

with CyathophyUum Davidsoni and Diphyphyllum Simcoense^ in the Lower 

Devonian of Lone Mountain. They are usually more or less subhemis- 

pherical masses with occasional cells of much larger size than distinguished 

the Upper Helderberg examples from the Falls of the Ohio; otherwise no 

essential differences were observed. 

CyathophyUum Davidsoni Milne-Edwards. See Geol. Surv. Michigan, VOl. iii, pt. 2, p. 107. 
1876. 

Occurs with the preceding species, and is readily identified with the 
forms from the Hamilton Group of Iowa. It appears to be little more than 
a small-celled form of the associated C, rugosum. 

CyathophyUum, n. sp. 

A compound corallum formed of corallites that increase by calicular 
and interstitial gemmation. The corallites are usually circular, and vary 
from 3™°* to 25°^ in diameter in the same specimen. Frequently several will 
spring from the calyx of an old corallite, increase rapidly in size, forming 
a subturbinate form, with a calyx broad and expanded about the margin, 
and having a rather deep central depression, the bottom of which is sometimes 
evenly rounded, and again with a small central protuberance formed by the 
union of the radiating lamellae. The interstitial corallites start from the sides 
of the older ones and arise alongside, usually remaining at the same rela- 
tive height with the general surface of the corallum; the younger smaller 
corallites wanting the broad margin to the calyx, the deep depression occu- 
pying the entire area. 

The lamellsB are crenulated on the margin and number from 50 to 60 
in the circumference of the calyx. 
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The interlamellar spaces are divided by numerous transverse plates; 
the central transverse diaphragms are very small if present at all. 

This is a very distinct and handsome species allied to C. rugosum^ or 
what that species would be if growing in the same manner. Still, it does 
not appear that the two are specifically identical. It grows in quite large 
masses, as a fragment shows a depth of 15*^°^. 

Associated with the preceding species at Lone Mountain, 18 miles 
northwest of Eureka, Nevada. 

CyatbophyUmn, n. sp. 

Single conical polyparia, annulated by coarse undulations of growth, 
and longitudinally striated by the septal furrows. The bases of root-like 
prolongations from the outer surface often obscure these features. Calyx 
very deep and opening out rapidly. A specimen 35"" in height has a calyx 
22"" in depth, with a diameter of 26"" at the margin. Lamellae from f.O to 
60 in number. This is a strongly marked form, unlike any other known 
to me. 

Associated with the preceding species. 

Aoervtaaria pentagona Goldfoss. See Oeol. Expl. Fortieth Par., vol. iv, p. 31. 1877. 

In the Paleontologic report of the Geological Exploration of the For- 
tieth Parallel, Mr. F. B. Meek has identified this species from the Devonian 
limestones of the White Pine Mountains, and given an illustration of the 
Nevada specimens. The species, as it occurs in the Middle Devonian, at the 
head of Brown's Cafion, is essentially the same as at White Pine, and there 
appears to be no question of its identity with the European species. 

PaohyphyUum T77oodmaiii (White) u. & w. 1864. Twenty-third Ann. Rep. N. Y. State 
Cab. Nat. Hist., p. 231. 

This is a strongly marked species, and a comparison of specimens from 
the typical locality at Rockford, Iowa, with those from Nevada, shows no 
appreciable diflFerences between the Chemung form and the Upper Devonian 
specimens occurring on the ridge west of Yahoo Gallon, in the Eureka 
District. 
Dlphyphyllnm Simooense Billings. See Gteol. Sarv. Michigan, vol. ill, pt. 2, p. 123. 1876. 

This very abundant species of the great Comiferous coral reef of Can- 
ada, New York, Indiana, etc., is represented by a number of specimens from 
Lone Mountain, but not found elsewhere. The stems forming the colonies 
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or corallum are larger thau the average in the species, but the specific iden- 
tity of the eastern and western species is a very close one. 

CystiphyUum Americanum Milne- Ed wards. See Geol. Surv. Michigan, vol. iii, pt. 2, p. 
138. 1876. 

As there is consider.*^ ble variation in the size and form of the polyparia 
and the vesicles, as well as the distinctness of the plications, in the forms 
referred to tliis species, it is quite probable that the one under consideration 
will fall within its limits. It presents all the characters common to many 
New York and Ohio specimens, and we have little hesitancy in referring it 
to this species. 

Formation and localities, — Lower horizon of the Devonian limestone; on 
the divide at the head of the Reese and Berry Canon, and at Lone Mountain, 
18 miles northwest of Eureka, Nevada. 

CystiphyUam, u. sp. 

There are two species of Cystiphyllum in the collection that do not 
appear to be specifically allied to any described forms. One has the outer 
surface studded with little nodes and the calyx of considerable depth, with 
numerous sharp lamellae that in some instances are nearly concealed by 
coarse vesicles. The corallum is about 40"°* in length, 20°*"° to 25°^" in diam- 
eter at the summit, and more or less strongly marked by broad ridges of 
growth. The other species has the latter character in a modified degree, 
but lacks the nodulose surface; the interior of the calyx is filled with 
vesicles from the center of which a young corallum springs. 

At Lone Mountain with the preceding and other species. 

Besides, the above-mentioned forms, there are two species of Zaphrentis 
too imperfect for description, and a lai'ge Cyathophylloid coral of unknown 
specific relations.. 

BRACHIOPODA. 

Genus LINGULA Bruguifere. 

Lingula Lsena Hall. 

Plate xlii, fig. 2. 

Lingula leana Hall, 1867. Pal. N. Y., vol. iv, p. 9, pi. ii, fig. 12. 

The Nevada shell is not quite as elongate or rounded in frpnt as much 
as the New York examples of this species, but it agrees with them in all 
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essential particulars. It is a rare species, both in the Hamilton Group of 
New York and the lower horizon of the Devonian formation at Lone Mount- 
ain, 18 miles northwest of Eureka, Nevada. 

Dimensions: length, 17""; greatest breadth, 12"". 



Lingnla Ligea Hall. 
Plate ii, fig. 2. 

Lingula ligea Hall, 1860. Thirteenth Ann. Eep. N. Y. State Cab. Nat. Hist., p. 76. 
Ibid.y 1867. Pal. N. Y., vol. iv, p. 7, pi. i, fig. 2 a, &; pi. ii, fig. 8. 

This pretty and symmetrical little shell is represented by one specimen 
that in external appearance is identical with specimens of L. Ligea now before 
me, from the Hamilton Group of New York. 

^ In a layer of limestone, about 50 feet above that containing the above- 
mentioned shell, a number of examples of a form that may be only a varia- 
tion of Zf. Ligea were collected. In as close a genus as Lingula, however, 
this variation is unusual, and a varietal distinction is made. 



Lingnla Ligea var. Nevadensia, n. yar. 
Plate ii, fig. 3. 

Shell below the average size of L. Ligea^ and with more rounded sides 
and pointed beaks than that species. 

Surface marked by fine concentric striae of growth. 

The interior of the ventral valve shows the path of advance of two 
central muscular scars, and also a lateral scar on each side. The impres- 
sions of the scar are too faint to be of any service in determining their 
character or number. 

Formation and locality of this and the preceding species, Upper Devo- 
nian of Rescue Hill, Eureka District, Nevada. 

A species undistinguishable from this occurs in the Lower Devonian of 
the south slope of Sentinel Mountain, Eureka District, Nevada. 
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Lingola Alba-pinenBi8» n. sp. 
Plate if, figs. 1, 1 a. 

Shell small, elongate, elliptical, moderately convex; beaks obtusely 
angular; sides of shell curving with a gentle convexity from the lateral 
cardinal slope to the rather abruptly rounded front. 

Surface marked by fine concentric striae and rather strong lines of 
growth for so small a species. No radiating lines have been observed. 

Dimensions: length of the largest specimen found, 6""; width at cen- 
ter, 3"°*. The others specimens average 2.5"" in length by about l.f)"™ in 
width. 

Associated with these there is a minute form that differs in being more 
broadly elliptical; otherwise it may be referred to L. Alba-pinensis. The 
latter species belongs to the Devonian Group of Lingula, of which L. Melie 
and Zf. Ligea are types, and is also very much like the young of L myti- 
hides of the Carboniferous. 

In the Eureka Distiict Lingula Melie (see pi. ii, fig. 4) is the only Lin- 
gula yet discovered in the White Pine shale. 

Formation and locality. — Upper Devonian, White Pine shale, White Pine 
District, Nevada, 

Lingula Iionen«ia> n. sp. 
Plate xiii, figg. l, l a. 

Shell broadly ovate; beaks obtusely angular, the sides sloping away at 
an angle of about 110°, and then extending forward with more or less con- 
vexity to the broadly rounded front 

Surface marked by numerous lines of growth that give a finely imbri- 
cated appearance to the outer portions of the shell. No radiating lines or 
striae are visible on the specimens before us. Two specimens measure: 
length, KT"*; width, 8"""; length, 11™; width, 10"^, respectively. 

The specimens are imbedded in a shaly limestone, and are very much 
compressed, which gives them a broader outline than when in a natural 
condition. 

The species is allied to Lingula Lucretia Billings (Pal. Foss., vol. ii, pt 
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1, p. 13, fig. 3. 1874), from the Gasp^ limestone, but differs in surface char- 
acters. 

Formation and locality. — In the lower horizon of the Devonian limestone 
of Lone Mountain, 18 miles northwest of Eureka, Nevada. 

Llngnla "Whitel, n. sp. 
Plate xiiiy fig. 3. 

Shell above the average size, subelliptical in outline, the length and 
breadth as 5 to 3; the cardinal slopes of the dorsal valve converge at an 
angle of 20°; front broadly rounded and sides subparallel, curving slightly 
outward. The dorsal valve is quite convex and a little flattened along the 
center towards the front. 

Surface marked by fine concentric and radiating striaB, and when 
the outer- shell is partially decorticated strong radiating lines, crossed by 
raised concentric striae, give a somewhat reticulated appearance to the sur- 
face. The length of the specimen described is ^iS"""" and the breadth 1 7*^. 

The general outline of the species is similar to that of lAngula squami- 
formis Phillips (Mon. Brit. Foss. Brach. Davidson, vol. ii, p. 205, pi. xHx, 
figs. I-IO), of the Carboniferous rocks, but the valves are more convex 
and the scars on the interior of the dorsal valve diflFerently arranged. I 
know of no closely related Devonian species. 

A cast of the interior of the dorsal valve was obtained from a fragment 
of limestone in which the shell adhered to the matrix by its exterior sur- 
face and left the imprint of the vascular markings and muscular scars 
beautifully and distinctly defined on the cast It is of great interest, as it 
affords the opportunity for the comparison of the structure with that of living 
forms of the genus, and shows that the strong generic resemblance of the 
outer surface of the shell to that of recent species is also present in the 
more important muscular scars on the interior surface. 

At the posterior end, just within the apex of the valve, the cast of the 
elongate divaricator muscular scar (rf, plate xiii, fig. 3) is well impressed: 
it is transverse and arches forward a little at the sides, back of the initial 
points of the path of the advance of the posterior adductor and adjustor 
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muscular scars. The posterior adductor scars (jpa) are large, elongate-oval 
in outline, and so situated that their anterior portions cross a line drawn 
through the transverse center of the valve, while the posterior ends point 
back to their path of advance; they ai-e separated by the track of advance 
of the anterior adductor scars (aa), which are seen just in advance of 
them as very small, slightly impressed oval spaces. The area of the ad- 
justor muscular scars {ad) and their path of advance is, as a whole, more 
or less triangular, and situated one on each postero -lateral portion of the 
valve. The front margin of the area is rather broad and divided into four 
small, somewhat indistinct lobes; posteriorly the area contracts to the in- 
itial point of the path of advance; two scars appear to be defined on the 
anterior two- thirds of each area; they are elongate and include two of the 
little lobes of the anterior margin within the area of each, and appear to 
represent the point of attachment of the exterior and posterior adjustor 
muscles; there is a small space divided off by raised lines that may be the 
central adjustor scar, but it is not clearly defined. 

Between the areas of the adjustor scars and the large central area of 
the adductors there is a sharp, narrow ridge that distinctly separates them. 
A narrow elongate area (jpp), outside of the area of the adjustor scars, was 
probably the point of attachment of the posterior parietal muscle, and the 
lateral and outer walls of the perivisceral cavity seem to have left evidence 
of their presence on the margins (w) of the central area. 

The gi'eat palUal sinuses approximate quite closely towards the front, 
curving gently outward and backward around the central area to opposite 
the anterior margin of the area of the adjustor muscular scars, around 
which they curve to the narrow margin just within the exterior border of 
the shell; their further course cannot be traced, but, from the narrow area 
between the posterior parietal area and the margin, the sinuses must have 
been very narrow, and with very minute, if any, lateral or internal ramus- 
cules. The anterior lateral ramifications of the sinuses are strongly defined 
as they spring from the main sinus, becoming smaller and bifurcating or 
branching towards the margin of the valve; no inner ramifications are to 
be seen on the space (i) between the great sinus and the perivisceral area 
on the dorsal valve, a feature, however, that is well shown on a fragment 
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of a ventral valve, where this area and the space occupied by the anterior 
adductor scars in the dorsal valve is occupied by the short, strong raniuscules 
from the great sinuses. Over the central portion of the cast the radiating 
lines of the inner surface of the shell are seen crossing the muscular scars 
and vascular markings, and somewhat complicate the study of the latter. 
The draughtsman has represented these, as also all the details, with accuracy. 

On comparing this with the interior of the corresponding valve of 
Lingula Elderi, of the Trenton limestone of Wisconsin, described by Prof. 
R P. Whitfield,® we observe in the latter the strong extension of the great, 
pallial sinuses nearly around the posterior end of the perivisceral cavity 
and back of the divaricator scar; the greater anterior expansion of the pal- 
lial sinuses, and the smaller area of the adjuster muscular scars. The 
former character is unknown in L. Whiteij but is present in the recent spe- 
cies so beautifully illustrated by Hancock.® 

The two paleozoic species possess, however, the large posterior ad- 
ductor scars, the postero-lateral adjustor scars, and the absence of the inner 
ramuscules of the posterior extension of the pallial sinuses, features that 
distinguish them from Lingula anatina and other living species. 

The character of the anterior ramifications of the great sinuses of i. 
Whitei resembles that of L, affinis more closely than that of any other 
species. 

To aflford the means of a direct comparison between the Silurian, De- 
vonian, and a recent Lingula, an outline figure of the interior of the dorsal 
valve of a species from each horizon is given on plate xxi, figs. 18, 19, and 
20, in which the muscular scars and vascular markings of each are shown. 

The specific name of the Devonian species is given in honor of Dr. C. 
A. White, geologist and paleontologist. 

Formation and locality, — Lower portion of the Devonian limestone, 
southwest spur of Atrypa Peak, Eureka District, Nevada. 

•Amer. Jour. Sci., 3d ser., vol. xix, p. 472, 1880. 

^Organization of the Bracliipbda, by Albany Hancock, esq., 1858. Trans. Boyal Phil. Soo., pis. 64-66. 
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Gtonns'DISGINA Lamarck. 

Disdna minuta Hall. 
Plate xiii, fig 5. 

Orbicula minuta Hall, 1843. Geol. Rep. Fourth District of New York, p. 180. 
Disdna minuta Hall, 1867. Pal. N. Y., vol. iv, p. 16, pi. i, fig. 16a-6. 

This small and pretty species is represented by a number of examples 
that correspond closely with the typical specimens from the Marcellus shale 
of New York, and which are considered identical with them, although 
separated by a distance of 1,800 miles, and occurring at a different horizon 
in the Devonian Group. 

The New York specimens vary from 1.5""* to 4"" in diameter, while 
the largest from Nevada is 4™" in its greater diameter, and of about the 
same convexity as examples of the same size from New York. 

Formation and locality. — Upper horizon of the Devonian limestone, at 
The Gate, northeast of Eureka, Nevada. 

Disoina, sp. (f) 

Considerable interest is attached to this shell, as it is very rare and 
the only species of the genus from the Lower Devonian of the Rocky 
Mountain area, but one imperfect specimen showing the two valves united 
occurs in the collections. In general form it is not unlike Disdna media of 
the Hamilton Group of New York. 

Formation and locality. — Lower Devonian of Lone Mountain, 18 miles 
northwest of Eureka, Nevada. 

Disoina Lodensis Hall. 

Plateii, figs. 5, 6 a. 

Orbicula lodensis Hall, 1843. Oeol. Bep. Foarth Dist. N. Y., p. 223. 

lodensis Vanuxem, 1842. Geol. Rep. Third Dist K Y., p. 168. (Wood out 
used in advance of publication of the Seport on the Fourth District.) 
Disdna lodensis Hall, 1867. Pal. N. Y., vol. iv, p. 22, pi. i, figs 14 a-/; pi. ii, fig. 35. 
lodensis Bathbun, 1874. Bull. Bufialo Soc. Nat Sci., vol. ii, p. 257. JMcL, 1878 
Proc. Boston Soc. Nat Hist, vol. xx, p. 17. 
Compare D. media Hall, 1857. Pal. N. Y., vol. iv, p. 20, pi. ii, figs. 26-28. 
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On a direct comparison with authentic specimens of this species from 
the Genesee slate of New York, no differences appear that are of specific 
value. 

Professor Hall says, in comparing D. media of the Hamilton Group of 
New York with D. Lodensis^ that the former may possibly be only a well- 
marked variety of D. Lodensis (ibid., p. 21). In this I would fully concur. 
In studying a good series of Discina nitida, as illustrated by Davidson, con- 
siderable range of variation in convexity, outline, and the position of the 
apex is apparent, and no doubt other species are subject to as great varia- 
tions, arising, as they may, from the nature of the local environment during 
the life of the animal; the character of the sediments and conditions of 
fossilization. 

Mr. Rathbun identifies this species from the Devonian of Brazil, S. A. 

Formation and locality. — Upper Devonian. White Pine shale on the 
east side of Applegate Cafion, White Pine Mining District^ Nevada. 



PHOLIDOPS Hall. 

Pholldops beUnla, n. ap. 

Plate ii, figs. 6, 6a, 5. 

Shell minute, broadly oval, depressed; apex eccentric, situated about 
one-third the distance between the anterior and posterior margins. 

Surface marked by a few fine concentric strisB. 

The interior of the dorsal valve presents a rather wide, unbroken mar- 
gin surrounding the rounded concave interior. Near the center of the shell 
two oval, slightly-oblique elevated scars occur. No other scars are discern- 
ible. In the cast the bilobed scars are shown as a rather deep impression, 
the apex of the shell beingr entirely truncated. Substance of the shell cal- 
careous. Average size, 2.5"*"" by 2°^. No ventral valves were discovered. 

In general form this species resembles Pholidops ovalis Hall, (Twenty- 
eighth Ann. Rep. N. Y. State Mus. Nat Hist, p, 149, pi. xxi, figs. 1, 2) of 
the Niagara Group, and P. HamiUonia Hall (Pal. N. Y., vol. iv, p. 32, pi. iii, 
figs. 6-9, 1867) of the Hamilton Group of New York. It differs from each, 
and is specifically distinct from any form with which we are acquainted. 
8 o D w 
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Formation and locality. — Lower Devonian of Brush Peak, Eureka Dis- 
tricty and at the same horizon at Lone Mountain, 18 miles northwest of 
Eureka, Nevada. 

Pholidops quadrangulaxlfl, n. sp. 
Plate* ii, fig. 7. 

Shell broadly oval, or subquadrangular; moderately elevated. Sides 
nearly straight, which gives the quadrangular outline to th^ shell. Apex 
eccentric and a little elongate. Slope from the apex to the margin uniform. 
Surface marked by irregular, not very prominent lamellose strise. Substance 
of shell calcareous. Dimensions: Breadth, 5.5™™; length, about 6.5"™. 

This species is unlike any described form known to us, and although 
only represented by a single valve showing the exterior, it is too well marked 
to be confused with any species from the Eastern United States. 

Formation and locality. — ^Lower Devonian at Lone Mountain, 18 miles 
northwest of Eureka, Nevada. 

Oenas OBTHIS Dalman. 

Orthis MoFarlanei Meek. 

Orthis Mc. Farlanei Meek, 1868. TraDS. Chicago Acad. Sol., vol. 1, p. 88, pi. xii, figs. 1 o-A. 

This large species is so strongly marked by its peculiar form that the 
identification is rendered very satisfactory, although based on imperfect 
specimens. Its short hinge line, great convexity of the dorsal valve, and 
narrow umbonal region give it the appearance of Pentamems galeatus^ as 
mentioned by Meek. The Nevada specimens show the fine radiating striae 
and minutely punctate surface with great distinctness, as in the original types 
of the species from the Mackenzie River Basin, British America. Mr. Meek 
states that he had seen specimens which he believed to be identical with 
this species from the Devonian of Iowa and Illinois. 

Formation and locality. — Lower horizon of the Devonian limestone, west 
slope of County Peak, Eureka District, Nevada. 
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Orthte InqprMM H»U. 
Plate ziii, fig. 13. 

Orthis impressa Hall, 1843. Oeol. Bep. Fourth District of New York« p. 268 and p. 267, 
fife. 2. 
impressa Hall, 1867. PaL N. T., vol. iv, p. 60, pi. viii, figs. 11-19. 
impressa Whitfield, 1883. GeoL of Wisconsin, vol. iv, p. 326, pi. xxv, figs. 13-16. 
Compare 0. Tullierms Vannxem, 1842, Qeol. Eep. Third District, New York, p. 66. 

0. iotcensis Hall. 1868, Geol. Sarv. Iowa, vol. i, pt. 2, p. 488, pi. ii, figs. 
4 a-ij and'O. Mo. Farlanei^ Meek, loc. cif., p. 114. 

In New York this species is found in the Chemung Group, and is re- 
garded by Professor Hall as closely allied to Orthis TuUiensis, of the TuUy 
limestone, which occurs about 1,000 feet lower in the strata, no species of 
Orthis being known in the interval. In Nevada the relative position of the 
two forms is somewhat reversed ; 0. impressa is found only at the base of 
the Devonian, and 0. Tulliensis at the base and near the summit, 4,000 feet 
abdve. 

A comparison of the Chemung specimens from New York with the 
Nevada examples shows a most perfect identity between them, while the 
0. Tulliensis is quite as decided in its characters as in New York. Associated 
with 0. impressa, at Lone Mountain, there is a more convex form that is of 
the type of 0. Tulliensis^ and it may be refen*ed to it. 

Formation and localities. — Lower horizon of the Devonian limestone, 
Comb's Peak; 2 miles east of Castle' Mountain; west slope of County 
Peak, and Lone Mountain, 18 miles northwest of Eureka, Eureka District, 
Nevada. 

Ortbla ToUlensia Vanuxem. 
Plate ii, figs. 12, 12 a. 

Orthis tullienHa Vanuxem, 1842. Oeol. Hep. Third District New York, p. 164 and fig. 
2, on p. 163. 
tulliensis Hall, 1867. Pal. N. Y., vol. iv, p. 55, pi. vii, figs. Sor-k. 
Gompare 0. Iotcensis Hall, 1858. Geol. Bep. Iowa, vol. i, pt. 2, p. 488, pi. ii, figs. 4a-4. 

The facts connected with the distribution and range of this species have 
been mentioned in the notes of the preceding species. The specimens from 
The Gate, northwest of Eureka, are not quite as gibbose as the majority 



Digitized by 



Google 



116 PALEONTOI/MIY OF THE BTJBBKA DISTEIOT. 

of the New York examples, but their specific identity is unquestionable. 
The specimens from the lower horizon at Lone Mountain are preserved in a 
different matrix and the outer surface is mostly exfoliated, which gives 
them a dissimilar appearance, but no specific variation can be determined 
between them and those from the upper horizon at The Gate. 

Formation and localities. — Devonian limestone, higher beds at The Gate, 
northwest of Eureka, and lower beds at Lone Mountain, 18 miles northwest 
of Eureka, Nevada. 

Genus SKENrDIUM Hall. 

Bkenidinm Devonicum, d. sp. 
Plate xui, figs. 4,4 a. 

Shell small, subpyramidal ; hinge line a trifle shorter than the greatest 
width of the shell; a sharp, median fold marks the ventral valve and a 
slight sinus the dorsal. Ventral valve elevated, beak slightly incurved over 
a high area that is divided midway by a large deltoidal foramen. Dorsal 
valve nearly flat; area very short; foramen short and broad; cardinal pro- 
cess extends as a median septum towards the lower portion of the valve. 

Surface marked by strong radiating striae that increase by implanta- 
tion. 

Dimensions: length, 3.5°"°; breadth, 4.5°*"; elevation of ventral valve, 
1.5"". 

This species has a less elevated area, finer and sharper striae than Ske- 
nidium insignis^{Orthis insignis Hall, Pal. N. Y., vol. iii, p. 173, pi. xiii, figs. 
13-15, 1859) of the Lower Helderberg limestone of New York; otherwise 
the two strongly resemble each other. 

This is the first time that the genus Skenidium has been reported as 
occurring in Devonian strata, the species previously referred to it coming 
from the Lower and Upper Silurian formations. 

Formation and locality. — Devonian limestone, lower horizon. Lone 
Mountain, 18 miles northwest of Eurekay Nevada. 
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OenoB STBEPTOBHYKOHUS King. 

Btnptorhyndhum Chemiingeiiais Conrad (Sp.)* 

Plate xiii, figs. 7, 16. 

Btrcphamena OhemungensU Conrad, 1842. Jonr. Acad. Nat. Sci. Philad., vol. viii, p. 
267. 
Mfurcata Hall, 1842. Geol. Eep. Fourth District New York, p. 266, fig; 2. 
arctostriata Hall, 1842. IMd., p. 266, fig. 3. 
pecHnaoeallM, 1M2. JMd., p. 266, flg. 4. 
OrtMa perversa Hall, 1857. Tenth Ann. Eep. N. T. State Cab. Nat. Hist, p. 137. 

inequalis and 0. pravus Hall, 1858. GeoL Iowa, vol. i, pt. 2, p. 490. 
Streptorhynchus Pandora Billings, 1860. Canadian Jour., vol. v, p. 266, and Geology 

of Canada, 1863, p. 369, fig. 384. 
Orthisina ar/itostriata Hall, 1860. Thirteenth Ann. Eep. N. Y. State Cab. Nat. Hist., p. 80. 

alternata Hall, 1860. Ibid.^ p. 81. 
Streptorhynehus Chemungensis Hall, 1867. Pal. N.^Y., vol. iv, p. 67, plates iv, ix, x. 
var. A. Streptorhynehus pandora Billings, 
var. B. 8. aretostriata Hall, 
var. C. 8. perversa Hall. 

var. D. 8. pectinaoea Hall, 1867. Pal. N. Y., vol. iv, pp. 68-73. 
Pandora Nicholson, 1874. Pal. Prov. Ontario, p. 70. 
Hemipronites Chemungensis^ var. arctostriata Meek, 1877. Oeol. Expl. Fortieth Par., 
vol. iv, p. 35, pi. iii, fig. 2. 

Three quite distinctly marked varieties of this extremely variable spe- 
cies were collected from the Devonian limestone of Lone Mountain and the 
Eureka District 

The first is that of the typical form of shell described by Conrad, 
many illustrations of which are given by Professor Hall in volume four of 
the Paleontology of New York (plate x, figs. 11-17). The Nevada form is 
shown on our plate xiii, fig. 16. Another, and by far the most abundantly 
represented variety, is var. Pandora (Pal. N. Y., vol. iv, pi. iv, figs. 11-19; 
pi. ix, figs. 18-25, 27; and pi. x, fig. 1). 

In New York the species ranges from the Upper Helderberg up into the 
Chemung Group, and in the Eureka District from the base to the summit of 
the Devonian limestone. At The Gate, northwest of Eureka, the small 
form characteristic of the Chemung Group of New. York, also of the Cor- 
niferous limestone of the Upper Helderberg, occurs in a dark limestpne. 
This is the exact locality from which the specimen mentioned by Mr. Meek 
was obtained and referred by him to the variety arctostriata. The speci- 
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men as figured by Mr. Meek is like those before me, one of which (plate 
xiii, fig. 7) varies slightly from his figure and those illustrated by Professor 
Hall (Pal. N. Y., vol. iv, pL x, figs. 1, 2.) 

The other variety represented in Nevada, var. perversa^ is limited to 
the Lower Devonian horizon, although found at somewhat widely separated 
localities. In New York, it is found both in the Upper Helderberg and 
Hamilton Groups. 

Formation and localities. — ^Devonian limestone, Lone Mountain, 18 miles 
northwest of Eureka, and several localities within the Eureka District, 
Nevada; also on north end of the Pifion Range, Nevada. 

Genus STBOPHOMENA BMnvUle. 

Btrophomena rhomboidalis WilokeziB (8p.). 

For synonyms, see Davidson's Monograph of the British Silurian Brachiopoda, vol. iii, 
p. 281; and Pal. N. Y., vol. iv, p. 76. 

This widely-distributed species was found in but one locality on Lone 
Mountain, not being recognized within the limits of the map of the Eureka 
District The specimens are of the ordinary character, with rather strong 
concentric undulations. They are associated with Strophodonta perplana^ 
S. ampla, and Streptorhynchus ChemungensiSj var. Pandora. 

The species has been recognized in the Lower Carboniferous of Utah, 
and at the same horizon in the Spring Mountain Range of Nevada, but not 
before in the Devonian of the Rocky Mountain. 

Formation and localities. — Lower Devonian horizon of Lone Mountain, 
18 miles northwest of Eureka, Nevada; also in the Lower Devonian, on the 
north end of the Pifion Range, Nevada. 

Genus STBOPHODONTA HaU. 

Btxophodonta daml— ■ Conrad (8p.). 

Plateii, flg8.9, 9a,5. 

Str^hameiia demi$$a Conrad, 1842. Jour. Acad. Nat Sci. Philad., voL viii, p. 268, 

pi. xiv, flg. 14. 
8trophod(nUa dimosa{1) Owen, 1862. Oeol. Surv. Wis., Iowa, and Minn^ tab. iii, ▲, 

flg. 14. 
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Stropkomena {Strqphodonta) demissa Ball, 1857. Teotb Ann. Bep. K T. State Gab. Nat. 

Hist., p. 137. 
Strophodonta demissa Hall, 1858. Oeol. Iowa, vol. i, pt. 2, p. 495, pL iii, fig. 5. 
Btrophomena demissa Billings, 1861. Canadian Jonr., vol. vi, p. 341, figs. 116-118. 

demissa Billings, 1863. Geology of Canada, p. 367, figs. 377 a-d. 
Strophodonta demissa Hall, 1867. Pal. N. Y., vol. iv, pp. 81, 101, and 114, pis. xi, xii, 

xvii, xix. 
Btrophomena {Strophodonta) demissa Meek, 1868. Trans. Chicago A< ad. Sci., vol. i, p. 87, 

figs. 6a-c. 
Strophodonta demissa Nicholson, 1873. Pal. Prov. Ontario, p. 65. 

demissa Whitfield, 1883. Geol. of Wisconsin, vol. iv, p. 327, pi. xx v, fig. 18. 

This species in New York occurs throughout the Devonian. It has 
also been found in Illinois, Iowa, and to the far Northwest, in the Mackenzie 
River Basin In the Eureka District it is restricted, as far as known, to 
the Lower Devonian horizon. The specimens are below the average size 
of those from the Hamilton Group of New York, corresponding in this 
respect to the Upper Helderberg form; they are also more finely striated. 

Formation and localities. — Lower horizon of the Devonian limestone, 
midway of Gray's Cafion, Eureka District, and at Lone Mountain, 18 
miles northwest of Eureka, Nevada. 



Btrppbodonta Patenonl Hall. 

Strophomena (Strophodonta) patersoni Hall, 1857. Tenth Ann. Bep. K Y. State Gab. 

Nat Hist, p. 114. 
Strophomena Patersoni f Billings, 1861. Can. Joor., vol. vi, p. 340, fig. 115. 
Strophodonta patersoni Hall, 1867. Pal. N. T., vol. iv, p. 89, pis. idi, xiii. 
Strophomena Patersoni Nicholson, 1873. Pal. Prov. Ontario, p. 67. 

There is but one specimen of the ventral valve of this species in the 
collection, but its depressed convex form, arching wrinkles between the 
coarser striae, and the fine intermediate radiating striae give it all the promi- 
nent characters of the species. In New York and Canada, S. Patersoni is 
an Upper Helderberg species, not being known in the Hamilton or Chemung 
Groups. Its horizon in New York and Canada is the equivalent of the 
Lower Devonian horizon in the Eureka District 

Formation and locality. — Deyonian formation, lower horizon, Lone 
Mountain, 18 miles northwest of Eureka, Nevada. 
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Strophodonta Inaqolimdiata HaIL 

Platen, figs. 11, 11a. 

Strophamena {Strophodonta) inequiradiata Hall, 1857. Tenth Ann. Bep. N. Y. State 

Oab. Nat. Hist, p. 113. 
ituBquistriata Billings, 1861. Can. Jour., vol. vi, p. 338, fig. 113. JWd.^ 

Geology of Canada, 1863, p. 367, fig. 376. 
Strophodonta inequiradiata Hall, 1867. Pal. N. Y., vol. iv, p. 87, pis. xi, xii, xiii. 
Strophomena inequiradiata Billings, 1874. Pal. Foss., vol. ii, pt 1, p. 24. 

This species is closely allied to S. Patersonij as is shown by a series of 
specimens ftom the Upper Helderberg Group of New York. The Nevada 
specimens, however, represent the well-marked characters of each species, 
so that there is little danger of mistaking one for the other. They occur 
at the same stratigraphic horizon, but in localities 15 miles distant from 
each other. 

Formation and locality. — Lower horizon of the Devonian limestone,. 
Comb's Peak, Eureka District, Nevada. 

Btropbodonta peiplana Conrad (Sp.). 

Plate xiii, fig. 11. 

Strophomena perplana Conrad, 1842. Jour. Acad. Nat. Sci. Philad., vol. viii, p. 257^ 
pi. xiv, fig. 11. 

pluristriata Conrad, idem.^ p. 259. 

delthyris Conrad, idem.j p. 258. 

oreni%tria Hall, 1843. Bep. Fourth Geol. District New York, p. 171. 

nervosa Hall, idem.j p. 266, fig. 1. 
Strophodonta fragilis Hall, 1857. Tenth Ann. Bep. N. Y. State Cab. Nat. Hist., p. 143. 

fragilis Hall, 1858. Geol. Bep. Iowa, vol. i, pt. 2, p. 496, pi. iii, figs. 6 a^. 
Strophomena perplana Billings, 1861. Can. Jour., vol. vi, p. 343. 
Strophodonta perpUma Hall, 1867. Pal. N. Y., vol. iv, pp. 9^, 98, and 113, pis. xi, xiii,^ 

xvii, and xix. 
Strophomena perplana Nicholson, 1873. Pal. Prov. Ontario, p. 64. 

This well-marked species ranges from the lower horizon to nearly the 
summit of the Devonian limestone. It is represented by a number of speci- 
mens which, although somewhat imperfect, exhibit the general outline, slight 
convexity, and fine surface striae of the ventral valve, as also the large flabel- 
liform divaricator muscular impressions. In New York it is found to pasa 
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from the Upper Helderberg through the Hamilton and into the Chemung 
Group, Its geographic range also includes the Province of Ontario, Can- 
ada, and the States of Illinois and Iowa. 

Formation and localUies. — Devonian limestone, Comb's Peak and Newark 
Mountain, Eureka District;^ Lone Mountain, 18 miles northwest of Eureka,. 
Nevada. 

Strophodonta pimotolifora Conrad (ep.) 
Plate xiii, fig. 10. 

For list of synonyms and remarks, see Paleontology of New York, vol. iii, p. 188 f 
vol. iv, p. 96 J Pal. Province of Ontario, p. 68. 

This species has usually been considered a Lower Helderberg form^ 
although, as stated by Professor Hall, Mr. Billings, and Professor Nicholson,, 
it is closely allied to, if not identical with S. ampla, of the Upper Helder- 
berg and Hamilton Groups. The Nevada specimens show a convex dorsal 
valve, slightly concave about the umbo, with strong radiating striae and 
punctate surface, the latter showing where the surface is covered with fine 
concentric striae. The Nevada shell is not referable to S. amplaj as found 
in New York, and as it approaches S. ptmchdifera very closely the reference 
is made to that species. 

Formation and locality. — Lower horizon of the Devonian limestone. 
Lone Mountain, 18 miles northwest of Eureka, Nevada. 

• 

strophodonta aronata HaU f 

Strophodonta areuata Hall, 1858. Qeol. of Iowa, vol. i, pt 2, p. 492, pi. iii, figs. 1 a-o 

2a^h^ejf. 
Calvin, 1878.. Bull. U. S. Geol. Survey, vol. iv, p. 728. 

A comparison with specimens from Rockford, Iowa shows the Nevada 
shell to be less convex than the average examples, but not less so than some. 
It agrees otherwise in nearly every particular. 

Formation and locality. — Devonian limestone, south spur of Atrypa Peak,. 
Eureka District, Nevada. 
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Btrophodonta Calviui Miller. 
Plate xiu, fig. 6. 

Btrophodonta qmdrata Galvin, 1878, Bull. U. S. Geol. Survey, vol. iv, p. 728. Not 
of Swallow, 1860. Trans. St Louis Acad. Sci., vol. i, p. 639. 
Oalvini Miller, 1883. Gat. Amer. Pal. Foss., 2d ed., p. 



The author describes this species as follows: 

** Shell small, concavo-convex, quadrate in outline. Cardinal extremi- 
ties sometimes abruptly produced, sometimes rounded. Ventral valve very- 
convex, flattened on the umbo and descending rapidly to the lateral and 
frontal margins. Dorsal valve concave, following closely the curvature of 
the other. Hinge area common to both valves, wider on ventral, finely 
striated. Foramen only suflSciently developed to receive the extremities of 
the bifid cardinal process. Muscular scars faintly impressed, not definitely 
bounded. 

"Surface of ventral valve ornamented by fine radiating striae. From 
three to five veiy smaU stri* are implanted between pairs of more promi- 
nent, but very slender, filiform, and often slightly interrupted ones. A 
broad, shallow mesial sinus sometimes occupies the fi-ont half of the valve. 
On the dorsal valve the striae are subequal, corresponding to the finer ones 
of the ventral vaJve. 

''Length, 9"*"; width, 11"^"^; convexity, 5"™." 

The species occurs in the Devonian formation of Iowa and corresponds, 
from the description, very closely with the Nevada form. The latter is pro- 
portionaUy a little broader and slightly convex on the umbo, but does not 
appear to differ specifically. 

Formation and localities. — Lower horizon of the Devonian limestone. 
Lone Mountain, 18 miles northwest of Eureka, and Comb's Peak, Eureka 
District, Nevada. 

Gtenus OHONBTES Fischer. 

It is difficult to determine the specific relations of many of the forms 
of the Productidae and especially those belonging to the genus Chonetes, 
as the shells are usually small and depend largely on the surface characters 
and the presence of the cardinal spines for their specific determination. 
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These features are usually more or less obscured by the complete or partial 
exfoliation of the shell, even if it has escaped being worn or macerated 
previous to being embedded in the sediment. The varying conditions of 
preservation, if in a pure limestone, calcareous or argillaceous shale, or in 
an arenaceous rock, also materially complicate the question of the identity 
of species from various horizons and widely separated localities. The 
identifications between the Nevada and New York specimens of the same 
species were made with the above conditions in view and on a direct com- 
parison with authentic specimens in the Hall collection at the American 
Museum of Natural History in New York City, most of which were used 
in the original diagnoses of the various species. 

Chonetas hemispherioa HalL 

Ohoneies hemispherica Hall, 1857. Tenth Ann. Bep. K Y. State Gab. Nat Hist.^ p. 116, 
and Pal. K Y., vol. iv, p. 118, pi. xx, flg. 6, 1867. 
hemispherica Billings, 1861. Can. Jour., vol. vi, p. 349. 
Nicholson, 1873. Pal. Prov. Ontario, p. 75. 
Compare Strophomena gibbosa Conrad. 

The types of this species are from the Schoharie grit and Comiferous 
limestone of the Upper Helderberg Group of New York. It is a strongly 
marked form, and with the exception of the closely allied (7. arcyuataj from 
the Corniferous limestone, it is not likely to be confused with any other 
species from the Devonian. The Nevada specimens have the same veritri- 
cose or subhemispheric ventral valve, with its prominent umbo rising above 
the hinge line. The surface is largely exfoliated from all the specimens in 
the collection, but sufficient remains to exhibit the characteristic radiating 
striae. As far as yet known it is confined to the Lower Devonian, and is 
associated with other well-defined Upper Helderberg forms, viz: Productm 
(P.) naviceUuSy P. (P.) truncatusj Spirifera raricosta^ etc. 

Among the collections of the Fortieth Parallel Exploring Expedition 
there is a specimen of this species from the summit of Cave Cafion, Piflon 
Mountains, Nevada. 

Formation and locality. — Lower horizon of the Devonian limestone. 
Lone Mountain, 1 8 miles northwest of Eureka, Nevada. 
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V 



Chonetes dafleota HalL 
Plate ii, figs. 8» 8 a, 5. 

Ohanetes deflecta Hall, 1857. Tenth Ann. Bep. K Y. State Gab. Fat Hist, p. 149. 
gibbosa Hall, 1857. Ibid.j p. 145. 
deflecta Hall, 1867. Pal. N. Y., vol. iv, p. 126, pi. xxi, figs. 7a-^, 8a-o. 

The shells referred to this species are from the Upper and Lower De- 
vonian beds, and in size, general form, convexity and surface markings are 
specifically identical with the examples of the species from the Hamilton 
Group of New York. There is considerable difference in the height and 
width of different shells, and also in the strength of the radiating surface 
striae. In th^ latter variation Chonetes acutiradiata Hall is directly connected 
with (7. deflecta^ as expressed in its more transverse forms. Some of the 
more coarsely striated examples approach C. mucronata^ but not sufficiently 
so to be identified with that species. 

Its vertical range is from the Lower Devonian = Upper Helderberg 
Group of New York, to the Upper Devonian = Chemung Group of New 
York. 

Formation and hcalUies. — Lower horizon of the Devonian limestone, 
Comb's Peak, west slope of County Peak, and lower beds at Lone Mount- 
ain, 18 miles northwest of Eureka, Upper Devonian of Rescue Hill, Eureka 
District, Nevada. 

Clioiietes muoxonata Hallf 

Strcphomena mucronata Hall, 1843. O^ol. Bep. Fourth District New York, p 181 and p. 

180, fig. 3. 
Chonetes latioosta Hall, 1857. Tenth Ann. Eep. N. Y. State Cab. Nat. Hist, p. 119. 
mucronata Hall, 1867. Pal. N. Y., vol. iv, p. 124, pis. xx, xxi. 
Nicholson, 1873. Pal. Prov. Ontario, p. 74. 

Professor Hall gave the specific designation C. laticosta to a small, gib- 
bous, coarsely striated shell from the Upper Helderberg and Hamilton 
Groups of New Yc rk, which he subsequently considered as a variety of 
Chonetes mucronata. With this form the Nevada specimens are identified, as 
nontf of the larger, more finely striated examples are yet known from the 
Rocky Mountain area. 
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The largest specimens from Nevada have a length of 4°*", and a width 
of 6"*", the ventral valve being strongly convex or gibbous and marked by 
from eighteen to twenty-two strong striaB. There is only one cardinal 
spine preserved; this is bent down and directed outward subparallel to the 
cardinal margin. 

The specific identification is made with hesitation, as the specimens 
are somewhat imperfect, and the large adult shells are not present in the 
collections from Eureka; still the facts in favor of the identification appear 
to be much stronger than those against it. 

Formation and locality. — In the upper beds of the Devonian limestone 
of the foothills east of Sentinel Mountain and .the Sugar Loaf, Eureka 
District, Nevada. 

Chonetes satigera HalL 

Strophomena setigera Hall, 1843. Gteol. Eep. Fourth District of New York, p. 180, flg. 2. 

Chonetes setigera Hall, 1857. Tenth Ann. Bep. N. Y. State Cab. Nat. Hist., p. 150. Hall, 

1867. Pal. N. Y., vol. iv, p. 129, pi. xxi, fig. 2 5 pi. xxii, figs. 1-5. 

This species is associated with the preceding in the same hand speci- 
mens of limestone. Of its occurrence in the Marcellus shale. Professor 
Hall says: "This species occurs in the same black shale with C. mucronatUj 
and may be distinguished from it by the more numerous and more fre- 
quently bifurcating striae, which are likewise more angular. The direction 
of the cardinal spines, when present, is always a characteristic feature." 

This comparison is equally accurate when applied to the Nevada speci- 
mens, as the specific characters are similar in the eastern and western shells. 
Professor Hall gives Meadville, Pennsylvania, as the locality where it is 
found in the Chemung Group, thus showing its range upward from the base 
of the Hamilton Group. As far as known, it occurs only in the upper beds 
of the Devonian, in the Eureka District. 

Formation and locality. — In the upper beds of the Devonian limestone 
of the foothills east of Sentinel Mountain and the Sugar Loaf, Eureka Dis- 
trict, Nevada. 
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Clionetaft maorostxiata, n. sp. 
Plate ii, fig. 13; pi. xiii, figs. 14, 14a-c 

Shell varying in form from tran verse, subelliptical, length and breadth 
as 2 to 3, to subsemicircular, the length and breadth as 3.5 to 4. Hinge- 
line a little shorter than the greatest width, in both young and old shells. 
Cardinal angles obtuse. 

Ventral valve varying from moderately convex, in young shells, to 
very convex or gibbose in the older ones. This difference in convexity is 
also shown in older shells of the same general size, the more narrow indi- 
viduals being much more, convex. The outline of the valve presents the 
greatest convexity on the umbo, the curvature to the front and lateral mar- 
gins being regular, while it is more rapidly depressed towards the somewhat 
flattened cardinal extremities; a feature noticeable in the younger shells 
and strongly developed in the adults. Dorsal valve more or less conform- 
able in curvature to the opposite valve. 

Surface marked by strong, rounded strisB, the spaces between them 
being less than their width. They increase by intercalation and bifurca- 
tion, a shell 15°*" in breadth having twenty on the lower part, and one 40™* 
broad forty, the striae on each having slight undulations in their course. 
No traces of concentric striae are to be seen. 

The cardinal margin of the ventral valve in the younger shells shows 
five or six small oblique spines on each side of the apex that in the older 
shells are not visible in any specimens in the collection. The ventral area 
is narrow, linear, and has a rather small foramen midway that is partially 
closed by the cardinal process of the opposite valve. Dorsal area very 
narrow. 

The imperfect cast of the ventral valve shows a bilobed apex, formed 
by the diverging dental lamellae and narrow median ridge, the muscular 
impressions being obscured by adhering fragments of the shell. The por- 
tions of the surface of the interior of this and the dorsal valve that are 
shown in the specimens are finely papillose, the papillae of the dorsal valve 
being somewhat coarser than those of the ventral 

The variation between the young and adult individuals of this species 
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is so great that the two extremes will readily be taken as distinct species, 
to avoid which an illustration is given of the younger and older shells with 
an intermediate form. The outer surface of the ventral valve of the shell 
is exfoliated, the characteristic striae showing on the dorsal valve of the 
same specimens. 

Formation and localities. — Lower horizon of the Devonian limestone, 
Comb's Peak; south spur of Atrypa Peak; on the divide of the Reese and 
Berry Cafion, and midway of Gray's Calion, Eureka District, Nevada; also 
at the same horizon at the north end of the Ravens Nest, Piflon Range, 
Nevada. 

Chonetes fillstrlata, n. sp. 
Plate xiiiy figs. 15, 15 a. 

Shell transverse, broadly subelliptical, varying in proportion from 4 to 
3^ to 3 to 2, in breadth and length, respectively; the hinge-line is a trifle 
porter than the greatest width of the shell, and the- cardinal angles are ex- 
4ended in very short auriculate points. 

Ventral valve moderately convex, the convexity varying but slightly 
between the young and old shells; the outline of the valve is regularly 
convex, rising from the cardinal margin and sloping more rapidly from the 
broad central portion towards the front and lateral margins; cardinal margin 
with three or more short, slightly oblique spines on each side of the apex. 
The area is narrow, linear, and divided midway by a rather broad triangular 
foramen that is nearly filled by the cardinal process of the opposite valve. 
* The dorsal valve is moderately conoave, following very nearly the 
curvature of the ventral valve. Area linear and very narrow. 

Surface marked by numerous fine, closely arranged striae, that increase 
by intercalation and bifurcation ; they extend to nearly the hinge line on 
the cardinal extremities, and vary in number from 80 to 90 on the lower 
portion of a medium-sized shell. A few specimens show faint undulating 
concentric striae. 

The specimens are all preserved in a shaly limestone and the interiors 
of the valves have not been observed. 

Numerous shells corresponding in general form and size with this spe- 
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cies occur at the same locality a few feet higher in the strata. Their sur- 
face, however, is smooth, or shows traces of very fine striae, a feature pro- 
duced probably by maceration or the smoothing of the shell by attrition 
during the life of the animal. 

Of the Devonian species of Chonetes from the Devonian of the Missis- 
sippi Basin or New York, C, coronata Conrad (See Pal. N. Y., vol. iv, p. 133), 
is most nearly related to this in general form. It. diflfers materially in the 
coarser surface markings, more oblique cardinal spines, smaller ventral 
foramen, and greater convexity. 

Formation and locality. — Lower horizon of the Devonian limestone, 
ComVs Peak, Eureka District, Nevada. 

Genus PRODUCTUS Sowerby. 

Snbgenas Pboduotella Hall, 1867. 

Prodaotna (ProdnoteUa) Bubaoaleatna Mnroh. n.\ 

Plate vii, fig. 2, pi. xiil, figs. 19, 19 a, 20, 20a. 

For list of synonyms see Davidson's Monograph of British Devonian Brachiopoda, p. 
99, and Pal. N. T., vol iv, p. 154. 

The figures given by Murchison of the type of this species^® might have 
been taken from specimens from the Eureka District, so close is the simi- 
larity between the forms from the two widely separated localities. There 
are some slight variations in larger specimens but hardly sufficient to indi- 
cate a varietal distinction in a species of a genus subject to so many and 
wide departures from what may b^ considered the types of some of its most 
typical species. 

The illustrations given in the fourth volume of the Paleontology of 
New York, plate xxiii, are of smaller shells than those from Nevada, but ap- 
pear to be specifically identical with them, while the four referred to this 
species, with a query, from the Devonian limestone of Nevada (Geol. Expl. 
Fortieth Parallel, vol. iv, p. 36), are evidently referable to a variety of 
HalFs P. (P.) Shumardianus. 

Professor Hall identifies P. (P.) subaculeatus in the Upper Helderberg 

i^BalL de la Soo. Qeol. de France, yoL zi,, p. 96&, pL ii, figs. 9a, h, o. 
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limestone, and states that he does not know of its occurrence in the Hamil- 
ton and Chemung Groups of New York! 

In Europe it has a wide vertical range in the Devonian formation, and 
its geographic range is very great. 

There appears to be considerable confusion in regard to the relations 
of this species and P. (P.) Shumardiamis of Hall, and also with several 
European forms that have been identified with it. There can hardly be any 
doubt of the identity of the specimen figured on plate xiii, figs. 20, 20 a, the 
one given by Murchison in his original description of the species, and the 
adjoining figures, 19, 19 a, of the Nevada specimen which is associated in the 
same layer of rock with specimens which unite it, by a series of examples, 
with the typical forms of P. (P.) Shumardianus as they occur in the Burling- 
ton sandstone of Iowa. At present it is not practicable to give the neces- 
sary illustrations to show the passage fi'om this species to several foims now 
considered as distinct, but it is anticipated that the opportunity will be af- 
forded in the future and that larger collections will be accessible fi*om the 
Devonian of the Rocky Mountain region. 

Formation and localiHes. — Lower, middle, and upper horizons of the 
Devonian limestone, west slope of County Peak; Rescue Hill; mouth of 
Packer Basin, and at The Gate northwesl of Eureka, Eureka District, 
Nevada. 

Productus (P.) subactUeatus also occurs in the Lower Carboniferous of 
the Eureka District 

Produotna (Prodnotella) flhinnardianns HaU. 
Plate xiT, fig. 1. 

Troduotus 8numardianus Hall, 1858. G^oL Bep. Iowa, voL i, pt. 2, p. 499, pi. iii, flg. 
9 ; pi. vii, flg. 1. 
spinulicostae (in part) Hall, 1857. Tenth Ann. Bep. N. Y. State Gab. Nat 

Hist, p. 173. 
concentricus Hall, 1857. Tenth Ann. Eep. N. T. State Gab. Nat Hist, 

p. 180; Geol. Eep. Iowa, vol. i, pt 2, p. 517, pi. vii, flg. 3. 
pyxidatua (partim vel totum) Hall, 1858. Geol. Eep. Iowa, vol. i, pt 2, p. 
' 498, pi. 3, flgs. 8a-^. 
JPtoductella ahumardiana Hall, 1867. PaL N. Y., voL iv, p. 157, pi. xxiii, flgs. 6-8. 

With the views expressed in relation to this species, in the remarks on 
P. (P.) subaculeatiiSj it is unnecessary to state why they are considered as 

9 D w 
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closely allied and probably identical species. This form ranges throughout 
the Devonian limestone of the district and occurs in the lower beds at Lone 
Mountain, 18 miles northwest of JEureka. 

The variety P. (P.) pyxidatus is found in both the lower and upper 
beds. It does not appear to be specifically distinct from the form referred 
to P. (P.) Shumardianus. 



Productufl (Produotella) Hallann% n. sp. 
Plate xiii, figs. 17, 17a. 

Productus dissimilis Hall, 1858. Geol. Rep. Iowa, vol. i, pt. 2, p. 497, pi. iii, figs. 7a-€. 
dissimilia Meek, 1868. Trans. Chicago Acad. Sci., vol. i, p. 91, pi. xiii, fig. 3, 
^ot ProdttcttM disaimilis De Koninck, 1846. 

Shell a^mielliptical or suborbicular, with the length and breadth 
usually nearly equal, although in some instances it is transversely ellipti- 
cal. Hinge line shorter than the greatest width of the shell 

Ventral valve strongly convex, ventricose on the upper part, which 
projects slightly over the hinge line at the umbo and terminates in a slightly 
incurved beak; the sides are a little depressed towards the somewhat auric- 
ulate cardinal extremities. Area extremely narrow and rarely seen even on 
well preserved shelJs. Dorsal* valve concave, following the curvature of 
the opposite valve. 

Surface of ventral valve marked by fine radiating striae that are slightly 
irregular in their course, as if deflected by the few scattered, scarcely per- 
ceptible spine bases. The dorsal valve shows no radiating striae, but strong 
subimbricating, concentric lines give a striking appearance in constrast with 
the radiating striae of the ventral valve. 

The type specimens of Professor Hall's P. (P.) dissimilis were from 
the Hamilton Group, at or near Rockford, Iowa, and present all the char- 
acters mentioned in the above description, which was drawn from the 
Nevada specimens. The specific identity of the two forms is very close, 
and does not permit of a separation on any differences presented by the 
specimens now before me. As the name given by Professor Hall was pre- 
occupied by a species of the same generic relations from the Devonian 
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rocks of Belgium, a new specific designation is given in hopor of the origi- 
nal discoverer of the species 

Formation and localities. — Lower and upper horizons of the Devonian 
limestone, west slope of County Peak, and Rescue Hill, Eureka District, 
Nevada. 

Prodnotns (Produotella) naTricella Hall. 
Plate ziii, fig. 9. 

Produetua navicella Hall, 1857. Tenth Ann. Eep. N, Y. State Cab. Nat. Hist, p. 172. 
Productella navicella Hall, 1867. Pal. N. Y., vol. iv, p. 156, pi. xxiii, figs. 1-3, ^11. 

The specimens referred to this species from the Upper Helderberg and 
Ha.milton Groups of New York are distinguished by their narrow, elon- 
gate form, extreme arcuation, and strong costse on the lower half of the 
shell that are extended upward as little ridges formed by the spine bases. 
The specimens representing the species in Nevada are a little more elongate 
than the average of the New York forms, and the radiating costse are some- 
what stronger, otherwise the two are identical. 

Formation and locality. — Lower horizon of the Devonian limestone, 
south ridge of Atrypa Peak, Eureka District, Nevada. 

Productns (Productella) tnmoatns Hall. 
Plate xiv, fig. 2. 

Productns truncatus Hall, 1867. Tenth Ann. Bep. K Y. State Cab. Nat. Hist, p. 171. 
Strophomena puatuloaa Hall, 1843. Geol. Bep. Fourth District New York, p. 18. 
Productella truncata Hall, 1867. Pal. N. Y., vol. iv, p. 160, pi. xxiii, flgs.12-24. 
Not Productus pustulosus Phillips. 

This pretty little species occurs in the Lower Devonian beds, and pre- 
sents the characters of the specimens from the Marcellus shale of New York. 

In his remarks on this species. Professor Hall states that, on the author- 
ity of M. de Verneuil, Strophomena pmtulosa, a species founded apparently 
on a dorsal valve of this species, has been referred to Productus {Stropha- 
losia) Murchisonianvs M. de Koninck, which is likewise regarded as iden- 
tical with the species Professor Hall described as Productus Shumardianus. 
Professor Hall has shown that P. (P.) truncatus possesses features not ob- 
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served in P. (P.) ShumardianuSj and, as it occurs in Nevada, it is very- 
distinct from the young shells of the latter species. It approaches much 
more nearly P. (P.) navicella, with which it is associated, differing from that 
very decidedly in its truncated apex, much less arcuate ventral valve, and 
broader, less elongate outline. With Produ^tus Murchisonianus it appears 
to present but very few characters in common. 

Formation and localities. — Lower horizon of the Devonian limestone, 
south ridge of Atrypa Peak, and west slope of County Peak, Eureka Dis- 
trict, Nevada. 

Productns (ProdnoteUa) lachiymosus var. limufl Conrad (Sp.). 
Plate xili, figs. 18, 18 a. 

Strophomena lima Conrad, 1842. Joar. Acad. Nat. Sci. Philad., vol. viii, p. 256. 
Froductella lachrymosa var. lima Hall, 1867. Pal. N. Y., vol. iv, p. 174, pi. xxv, figs. 
29-32. 

This variety of P. (P.) lachrymosm is well represented by specimens from 
the summit of the Devonian limestone at The Gate, where it is associated 
with P. (P.) subaculeattis and P. (P.) lachrymosus var. stigmatus. The median 
depression of the ventral valve and the characters of the spiniferous tuber- 
cles are distinctly marked, as also the general form and size of the shell. 

Formation and locality. — Devonian limestone, at The Gate, northwest of 
Eureka, Nevada. 



Produotos (Prodnctella) laohrymosos, var. stiginatas Hall. 

ProducteUa lachrymosa var. stigmata Hall, 1867. Pal. N. Y., vol, iv, p. 174, pi. xxv, 

figs. 33-41. 
Compare Productns t Meek, 1868. Trans. Ohicago Acad. Sci., p. 92, pi. xiii, fig. 5. 

This strongly marked variety is represented by a fine series of speci- 
mens that present it as found in the Chemung Group of New York and also 
pass towards a more costate variety that, in this respect, draws near the true 
species P. (P.) lachrymosuSj but in size and general appearance it is more 
nearly related to the var. stigmatu^. The costae or plications are not formed 
by -the elongation of the spine bases but by the plication of the shell, and 
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present various stages of development, from a simple trace on the front 
margin to where they pass up over the center. 

The form from the Mackenzie River Basin, illustrated by Mr. Meek and 
not specifically identified, is very closely related to the semicostate variety, 
if not identical with it, and it occurs in association with Bhynchonella castanea^ 
a form found with P. (P.) lachrymosus var. stigmatuSj at Rescue Hill 

Formation and localities. — Upper horizon of the Devonian limestone, 
Rescue Hill, and The Gate, northwest of Eureka, Nevada* 



Prodnotds (Prodnotalla) speotosus Hall 

Platexiii,fig.8, 

Produotus 9peeiosu8 Hall, 1857. Tenth Ann. Bep. K Y. State Gab. Nat Hist, p. 176. 
ProduoteUa speciosa Hall, 1867. Pal. N. Y., vol. iv, p. 175, pi. xxv, figs. 1-11. 

This beautifully marked species occurs in the same beds with the vari- 
eties of P. (P.) lachrymosa^ but it is so distinctly characterized by a narrow, 
somewhat attenuate umbo and the closely arranged smaller and more numer- 
ous spiniferous tubercles that there is little danger of confounding the two 
species. Of the identity of the New York Chemung Group specimens and 
those from the Eureka District there is hardly an opportunity to suggest a 
point in opposition, as they closely coincide in all their specific characters. 

Formation and localities. — Upper horizon of the Devonian limestone, 
Rescue Hill, and at The Gttte, northwest of Eureka, Nevada. 



Prodnctos hJrsatiforme, n. sp. 
Plate ii,£ig8. 10, 10 a. 

Shell thin, transversely semicircular; width less than the length, unless 
distorted by compression; hinge line equaling or a little less than the width 
of the shell. 

Ventral valve moderately convex and without median sinus, rather 
abruptly depressed toward the cardino-lateral margins, which are flattened 
and broadly auriculate; beak small, incurved. Dorsal valve concave and 
following the curvature of the ventral one. 
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SurfiBice marked by closely arranged, slightly undulatingi concentric 
striae and slight undulating ridges of growth in some examples. A few slen- 
der curved spines are scattered irregularly over the surface. 

The interior of the ventral valve is minutely papillose throughout; 
other interior characters unknown. 

It is with hesitation that a new specific name is given to a species of 
this genus, owing to the range of specific variation within it. As indicated 
by the name, the species is related to P. hirsuta Hall of the Chemung Group 
of New York. It diflfers in the surface characters. It has a few minute 
scattered spines on a comparatively smooth surface, while P. hirsuta has fine 
spines with elongate bases over the entire surface, and also a row of long 
spines near the cardinal border. 

Formation and localities. — Upper Devonian, White Pine shale, on the 
south slope of Diamond Peak, Eureka District, and also at the same geologic 
horizon throughout the shale on the east side of Applegate Cafion, White 
Pine Mining District, Nevada. 



Genus SPmiFERA Sowerby. 

Spirifera di^jtmcta Sowerby, 1840. 

Synonyms: See Davidson's Monograph of British Devonian Brachiopoda, and Paleon- 
tology of New York, vol. iv, p. 243. To this there may be added: 
Spirifera Norwoodi Meek, 1860. Proc. Acad. Nat Sci. Philad., vol. xii, p. 308 (not 8. 
Norwoodi Hall). 
Utahensis Meek, 1860. Note appended to extra copies of above cited paper. 
Kennicotti Meek, 1868. Trans. Chicago Acad. Nat. Sci., vol. i, p. 101, pi. xiv, 

fig. 9. 
Utahensis Meek, 1876. Eep. Expl. Great Basm of Utah, Simpson, p. 345, and 
Geol. Expl. Fortieth Par., 1877, vol. iv, p. 39, pi. iii, figs. lo-e. 

The types of Mr. Meek's Spirifera Utahensis were collected at The 
Gate, northwest of Eureka, and cited as coming from a dark limestone of 
Devonian age, in longitude 115^ 26' W., latitude 39^ 30' N., a locality 
named Swallow Cafion by Captain Simpson, and now known as The Gate. 
From this locality a number of very perfect specimens were obtained by 
the Eureka Survey. They exhibit the narrow, rotund form, and also the 
short form with extended lateral angles. The examples of the species used 
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by Mr. Meek were dmall, but do not differ from specimeDs of the same size 
found at Newark Mountain or specifically fi*om the larger shells that are 
identical with examples of the species found in New York and also in Eng- 
land. 

Formation and loccUUies. — Central and upper portions of the Devonian 
limestone, Newark Mountain, and at The Gate, northwest of Eureka, Ne- 
vada. 

SpirlfMra raxloosta Conrad (Sp.)- 
Plate iv, figs. 2, 2a/ pi. xiv, fig. 12. 

Delthyris raricosta Gonrad, 1842. Jour. Acad. Nat. 8ci. Philad., vol. viii, p. 262, pi. 

xiv, fig. 18, 

undulatus Vanuxem, 1842. Geol. Eep. Third District New York, p. 132, fig. 3. 

I^rifera raricosta Billings, 1861. Can. Jour., vol. vi, p. 258, figs. 71-73 of p. 269; Pal. 

Fossils, 1874, vol. ii, pt 1, p. 47, pi. 3 A, figs. 5, 6 a, b. 

Hall, 1867. Pal. New York, vol. iv, p. 192, pi. xxvii, figs. 30-34, pi. 

XXX, figs. 1-9. 
Nicholson, 1873. Pal. Prov. Ontario, p. 82. 

A species closely allied to this, if not identical, occurs in the lower 
fossiliferous horizon of the Devonian limestone. It differs in not having 
quite as distinct concentric striae, and also in the absence of the prominent 
septum shown in casts of the ventral valve of specimens from the Schoharie 
grit of New York. These are characters that are variable in the New York 
forms, and do not afford data for the establishment of a distinct species on 
the examples thus far obtained in Nevada. 

At the East this species ranges through the Schoharie grit and Cor- 
niferous limestone of the Upper Helderberg Group, and its known geo- 
graphical extension carries it west from New York across the State of Ohio 
to Southern Indiana and northwest into Canada West 

A larger series of specimens from Lone Mountain, collected a year 
after the above was wiitten, show a gradation in form from Spirifera rarir 
costa to S. duodenariaj the constant differences in the median sinus and fold 
alone serving to distinguish, in external characters, the two species. 

Formation and localities. — Lower horizon of the Devonian limestone, 
Comb's Peak, Eureka District, and Lone Mountain^ 18 miles northwest of 
Eureka, Nevada. 
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Spirifera vaxloosa HalL 

Spirifer varioosua Hall, 1857. Tenth Ann. Rep. K Y. State Oab. Fat. Hist., p. 130;- 

IftW., Description of New Pal. Fossils, p. 90, 1857. 
Spirifera varicosa Hall, 1867. Pal. New York, vol. iv, p. 205, pi. xxxi, figs. 1-4. 

Ventral valve transverse, semielliptical; length less than one-half the 
width, lateral extremities pointed; strongly convex, most prominent on the 
umbo; mesial sinus strongly defined, rounded on the bottom and continued 
to the apex of the beak; beak narrow and slightly incurved. Area equal 
to one-half the width of the vaJve; it is flat below and a little concave 
towards the apex; the fissure is high and large. 

Surface marked by eight or nine simple, slightly angular plications on 
each side of the mesial sinus, and with fine radiating striae near the umbo, 
where the only fragment of the outer surface is preserved, the remaining 
portions having been entirely exfoliated; traces of strong concentric striae,, 
however, are seen on the lower part of the cast 

The species represented by this single valve, is a member of a group- 
of species illustrated by Spirifera varicosa^ S. segmenta^ and S. arctisegmenta^ 
in the Upper Helderberg limestones of the Falls of the Ohio, and in New 
York State. It is related to 8. varicosa by the general form, the size of the 
area and foramen, and the number of surface plications, and also the fine 
radiating striae near the umbo; but, in the absence of the strong varicose 
concentric striae, a striking difference exists between them. In the character 
of the plications the agreement is with 8, arctisegmenta, but the latter has a 
very narrow foramen and the area bending forward, features that lead to 
making a provisional reference to the former species, as they are considered 
as of more importance than the development of the surface striae; besides 
the Nevada shell shows traces of strong concentric striae on the cast, and a 
large series of specimens would probably exhibit considerable variation in 
this respect. In this event, or should it prove to be a distinct species, it adds 
another member, by its general character, to the group of forms uniting the 
fauna of the Lower Devonian of Nevada and that of the Upper Helderberg 
Group east of the Rocky Mountain region. 

Formation and locality. — Lower portion of the Devonian limestone, at. 
Lone Mountain, 18 miles northwest of Eureka, Nevada. 



Digitized by 



GQogle 



FOSSILS OP THE DEVONIAN. 137 

Spiillinm Panyana Hallf 

Plate xiv, fig. 10. 

Spirifer panryanus Hall, 1858. Qwlogy of Iowa, vol. i, pt. 2, p. 609, pi. iv, figs. 8 a, ft. 
Parryana Billings, 1861. Can. Jonr., vol. vi, p. 261, figs. 77, 78. 

The original type of this species is from the Hamilton Group of Iowa. 
In all essential specific characters the ventral valve of the Nevada shell, 
the only portion discovered, is similar to that of the Iowa type, differing 
mainly in the absence of the fine concentric striae crossing the radiating 
striae. Each of these features, the simple radiating striae and the concentric 
striae, occur on different specimens of an allied species, S. mesastrialis, of the 
Chemung Group of New York. The finding of entire shells may afford 
specific distinctions not known at present, but with the present specimens,, 
the identification is made with 8. Parryana. 

A specimen collected by the geologists of the Fortieth Parallel Geo- 
logical Survey, labeled "Piflon Range," is larger than the Eureka specimens, 
but otherwise agrees with the specimen illustrated. 

Formation and locality. — Devonian limestone, on the divide at the head 
of the Reese and Berry Cafion, Eureka District, Nevada. 

Bpirifani (sp. und't.). 

This species is allied to the group represented by Spirifera Manniy of 
the Upper Helderberg Group of New York and Ohio. The ventral valve is^ 
subpyramidal, the height nearly equaling one-half the length. Apex slightly 
projecting over the area. Mesial sinus well-defined, reaching to the apex. 
Area elevated, slightly concave above; fissure open to the apex, about twice 
as long on the sides as the width at the base. 

Surface marked by six or seven subangular or rounded plications on 
each side of the median sinus. Finer surface markings unknown, owing to 
the exfoliation of the shell. 

Owing to the fact that species of this genus undergo great variations, and 
that our material is unsatisfactory, no specific reference is made of this shell 

Formation and localities. — Devonian limestone, ComVs Peak, Eureka 
District, and Lone Mountain, 18 miles northwest of Eureka, Nevada. 
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Spixifem Thiglftmanni Meek. 

Spirifera Unglemanni Meek, 1860. Proc, Acad. Nat Sci. Philad., vol. xii, p. 308. 

Meek, 1876. Bep. Expl. Great Basin of Utah (Simpson), p. 346, 

pi. i, figs. 1 Or-o. (Not 8. Englemcmniy M. & W.) 
Meek, 1877. Eep. Geol. Expl. Fortieth Par., vol. iv, p. 41, pi. 
iii, figs. Sor-e. 

The original specimens of this species were found at The Gate, north- 
west of Eureka, by Colonel Simpson's exploring party, and subsequently 
Mr. Arnold Hague obtained examples from the White Pine Mountains south- 
east of the Eureka District 

The specimens in the present collection came from Newark Mountain, 
in the upper portion of the Devonian limestone, and present the essential 
characters given by Mr. Meek in his description of the species. 

Spirifera PinonenaUi Meek. 
Plate iv, figs. 1, lor-f. 

Spirifer (Trigonotreta) Pinonensis Meek, 1870. Proc. Acad. Nat. Sci. Philad., vol. xxii, 
p. 60. JWd., 1877, Geol. Expl. Fortieth Par., vol. iv, p. 46, pL i, figs. 9a, b. 

Spirifera {Trigonotreta) argentariua Meek, 1877. Geol. Expl. Fortieth Par., vol. iv, p. 
42, pi. iv, figs. 4 a-&. 

This species ranges from the base to the summit of the Devonian 
limestone, throughout the Eureka District, and also occurs in the Pifion 
Mountains, where the original types described by Mr. Meek were collected. 
In the White Pine Mountains the variety described as S. (T.) argentarius 
Meek is found in the Middle and Upper Devonian. The species S. Pino- 
nensis was founded on the larger, more coarsely ribbed variety. Among 
the large series collected in the Pifion Range a shading off into the smaller, 
finer ribbed form is observed, and among the still more extensive series from 
the Eureka District the gradation of form and characters between the type 
of S, Pinonensis and P. argentarius is complete. 

Formation and localities. — ^The species ranges throughout the Devonian 
limestone, having been found in the upper beds south of The Gate and at 
Newark Mountain; at the lower horizon it occurs at Comb's Peak; Atrypa 
Peak; Lone Mountain, 18 miles northwest of Eureka, etc.. Eureka District; 
also at the west base of Mount Argyle, White Pine District, Nevada. 
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Sabgenos Mabtinia McCoy. 

SpirlfMra (Martinia) glabra Martin. 

For list of synonyms, see British Garboniferoos Brachiopoda, Davidson, vol. ii, p. 59. 

Spirifera M. glabra is mentioned by Mr. Davidson in his monograph of 
the British Carboniferous Brachiopoda, p. 62, as occurring in Devonian rocks, 
and he also states that he had specimens from the Devonian of Devonshire 
which appeared undistinguishable from those in the Carboniferous limestone. 
Before reading this observation we had compared the Devonian specimens 
from Nevada with examples of S. (-Jf.) glabra from the Carboniferous lime- 
stone of England, and also with Mr. Davidson's beautiful illustrations of the 
species, and concluded that they were at the most but a variety of the same 
species, and it is only for convenience in referring to the Nevada Devonian 
fonn that a varietal name is proposed. 

Spirifera {M.) FranUini Meek, 1869 (Trans. Chicago Acad. Sci., vol. i, 
p. 107, pi. xiv, fig. 12), is, as mentioned by Mr. Meek, closely related to 8. 
(M,) glahraj and with the original specimen before me to compare with the 
Nevada shells and Mr. Davidson's figures of the species, it scarcely appears 
to be more than a variety, if evf n that, of 8. {M.) glabra. Mr. Meek sepa- 
rated it from 8. (M. )glabra on account of having the lateral margins of the 
area of the ventral valve extending out part way parallel to the hinge mar- 
gins, instead of sloping regularly fi^om the beak to the extremities of the 
hinge. In the variety to be next described both characters occur on the 
area of the ventral valve on different specimens, so that it is scarcely a 
good specific distinction. 

SpirlfMra (M.) glabra, var. Nevadensia, n. Tar. 
Plate iii, ^g, 5 ; pi. xiv, figs. 14, 14 a, h. 

The range of variation among the specimens in the collection is con- 
siderable, as they differ in the strength and angularity of the mesial fold 
and sinus, and the depression along the middle of the mesial fold of the 
dorsal valve may be strong as in the example illustrated on plate xiv, ^g. 
14, or entirely absent even in large-sized specimens. Some shells are also 
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much more transverse than others and the relative length of the hinge line 
varies. 

The surface is usually smooth, owing to the condition of preservation 
of the shell. Examples show, however, that it was marked in some instances 
by obscure radiating plications, concentric strise about 1°™ distant, also fine 
radiating interrupted strise. These vary in different shells and in some are 
entirely absent 

The variety differs from the typical specimens of S. (M.) glabra in having 
the greatest transverse diameter higher up on the shell, and the mesial fold 
and sulcus usually more angular. It also averages smaller in size, the larg- 
est specimen having a height of 30°"", with a breadth of 38°™, and the aver- 
age about 25°™ by 30°™. 

Professor Hall compares 8. (M.) glabra and xSl (M.) Icevis of the Devonian 
of New York, and more recently the latter has been considered a variety 
of S. (M.) glabra,^^ a reference that I would concur in, placing it, the Ne- 
vada variety, and Mr. Meek's S. (Jf.) Franklinij from British America, as 
the three known representatives of the Carboniferous species in the Devo- 
nian rocks of the eastern and western side of the continent 

Formation and localities. — Upper portion of the Devonian limestone, on 
the ridge east of Yahoo Cation, and on t^e south side of The Gate, north- 
west of Eureka, Eureka District, Nevada. 

The above was written in 1881, as the result of the study of the spec- 
imens then in the collection. In the summer of 1882 I returned to the 
locality and obtained a number of good specimens, some of which have 
faintly defined radiating plications, thus showing that those represented on 
fig. 14 6, plate xiv, were not the result of irregular exfoliation of the outer 
shell, but a portion of the original surface. An additional figure, plate iii, 
fig. 5, is given of a less transverse specimen than that represented on plate 
xiv, figs. 14, 14 a, 6. This is of the same character as that of 8. (M.) undifera, 
from the Lower Devonian, plate iii„ figs. 6, 6 a. The relations o£ 8. (M.) 
glabra and 8. (M.) undifera will be spoken of in the description of the latter 
species. 

" H. S. WilliamB' Life History of Spirif^ra ImvUf Ann. New York Aoad. Sciences, yol. ii, 1881. 
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SpixUiBra (M.) Mala BiUiDgs. 

Plate iii, figs. 1, 1 or-e; pi. zlv, figs. 13, 13a. 

Athyris Maia BiUiDgs, 1860. Can. Jour., vol. y, p. 276, figs. 33, 34. 

Spirifera Maia Hall, 1867. Pal. New York, vol. iv., p. 416; pi. Ixiii, figs. 6-13. 

Athyris (f) Maia Nicholson, 1874. Pal. Prov. Ontario, p. 88. 

Compare Spiriferasuhumhona^dXl. 1867. Pal.N.Y.,vol.iv,p.234,pl.xxxiii,flg8,22-30. 

& {M.)meri8toides Meek, 1868. Trans. Chicago Acad. Sci., vol. i, p. 106, 

and 8. {M.) mblineatus Meek, ibid. p. 103. 

Professor Nicholson considers Spirifera (M.) Malay as identified by 
Professor Hall as, probably, a distinct species from Athyris Maia Billings, 
and refers the Canadian species to the genus Athyris, with a query. 

The specimens used by Professor Hall in his determination, three of 
which are illustrated on plate Ixiii of vol. iv, Paleontology of New York, are 
now in the Hall collection in the American Museum of Natural History, 
New York City, and are from Saint Mary's, Canada West, the typical lo- 
cality of the species. They exhibit the narrow cardinal area and small tri- 
angular fissure mentioned by Professor Hall, and also the variation in form 
from elongate to broad ovate. Mr. Billings and Professor Nicholson failed 
to observe the cardinal area and fissure which is frequently almost entirely 
concealed by the incurved beak.^ 

The Nevada form corresponds with that from Canada West. Slight 
diflferences, liable to exist in specimens of the same species from widely 
separated localities, are not perceptible in the examples separated by an 
interval of nearly 1,800 miles, and there are no perceptible variations in 
form between the specimens occurring in the Lower Devonian horizon and 
those of the limestone beds over 3,000 feet above. 

When comparing the adult shells with other species it is noticeable 
that the more transverse forms approach the type of Spirifera (Jf.) lineatay 
also the smooth variety of Spirifera (Jf.) undifera. If it were not for the 
large series of specimens it would not be difficult to select three allied species, 
but, with the intermediate forms, there is but one variable species which is 
closely allied to Spirifera (M.) lineata and Spirifera (M.) planoconvexm of the 
Carboniferous. 

There is considerable variation of form among the large number of 

\ 
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specimens representing the young otS. {M.) Maia in the collections from Res- 
cue Hill and Sentinel Moimtain. Those that are broader than long, with the 
beak a little incurved over the high, prominent area of the ventral valve, 
are essentially identical with the type specimens illustrated by Professor 
Hall (Pal. N. Y., vol. iv, pi. xxxiii, figs. 22-30) from the Hamilton Group 
of New York as Spirifera (M.) svbumbona. Closely resembling these come the 
forms described by Mr. Meek from the Devonian limestone of the Macken- 
zie River Basin. As described by him and illustrated (Trans, Chicago 
Acad. Sci., pp. 103, 106, pi. xiv, figs. 1 a-c and 2 o-c), the two species S. 
(M.) meristoideSj and 8. {M.) sMineatus, appear to be identical with the 
New York and Nevada species. The muscular impression on the cagt o£ 
the ventral valve shows the faint furrow in some specimens tnore deeply 
impressed, with the flat, shallow, lateral impressions, as in S. (M.) sMineata^ 
and in other specimens the vascular impressions are shown, as in 8, (M.) 
meristoides, and the form of 8. (M,) meristoides is similar to that of a globose, 
elongate variety of 8. (M.) Maia, that has the beak closely incurved. If 
the species are not the same they are at least very closely allied. The 
series of variations continue in the direction of a more elongate gibbous 
form, with the beak incurved over and partially concealing the low area; 
this feature also occurs in a broader gibbose variety, which is connected by 
a direct series of specimens with the Hamilton species 8. (M.) subumbona. 
The latter, as it occurs in New York, is distinguished by the fine concentric 
striae and minutely punctate surface, although the shell structure appears to 
be fibrous. The same surface and shell structure is shown in the young 
shells of 8. {M.) Maia. At first these were separated and referred to 8. (M.) 
stibumbona, but the obtaining of a large number of specimens of various 
forms and size in association with 8. (M.) Maia showed this separation to 
be a forced one. It is possible that 8. (Jf.) svbumbona is distinct from the 
young of 8. (M.) Maia, and until the material can be obtained to show 
that in the eastern Devonian the young of 8. (M.) Maia is identical with 8. 
(M.) svbumhona, the two specific names will have to be recognized. 

Formation and localities. — Devonian limestone. Rescue Hill, south 
slope of Sentinel Mountain, west slope of County Peak, Eureka District 
and Lone Mountain, northwest of Eureka, Nevada. 
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SpixifMra (IC) ondifera Boemer. 

Plate iii, figs. 3, 3 a, 6, 6, 6 a; plate xiv, figA. 11, 11 a, h. 

Spirifer undiferus Boemer, 1844. Ehein. Uebergaugseb., p. 70 u. 73, tab. iv, figs. 6, 6. 
undiferus Schnor, 1853. Danker's Palseontographica, vol. iii, Brach., Eifel., 
p. 204, tab. xzxiv, figs. 3 Or-d. 

Sandberger, 1855. Brach., Ehein, Schichtensystems, p. 18, pi. xxxi, 
fig. 8. 
Spirifera undifera Davidson, 1865. Mon. Brit. Devon. Brach., p. 36, pi. vii, figs. 1-10; 
also, var. undulata^ ibid., figs. 11-14. 
comjmcfn^Meek, 1868. Trans. Chicago Acad. Sci., vol. i, p. 102, pi. xiv, figs. 

und^fervs^ var. Tahwcmeniixs^ Kayser, 1882. China, Eichthofen, vol. iv, p. 86, 

tab. xi, figs. 1, 1 a~e. 

Compare Spirifera fimbriata (Conrad, 1842) Hall, 1867. Pal. K Y., vol. iv, p. 214, pi. 

33; also, 8. subundiferus M. & W., 1868. Geol. Surv. Illinois, vol. iii, p. 

434, pi. X, figs. 5 a-€, and 8. (M.) Bichardaoni Meek, 1868. Trans. Chicago 

Acad. Sci., vol. i, p. 104. 

But one specimen of this species was found among the Devonian 
Brachiopods brought from the Eureka District in 1880. That differed so 
much from a typical specimen of Spirifera (M.) undifera^ kindly sent to me by 
Mr. Davidson, who received it from Dr. Roemer, that I gave it a specific 
name in manuscript, comparing it to S. {M.)fimhriata Conrad. During the 
field season of 1882 a large number of specimens were collected from the 
Lower Devonian of the same district that afford the means for a more 
extended comparison with S. {M.) undifera and 8.(M.) fimbriata. 

The variety shown by figs. 11, lla-J, of plate xiv (the original speci- 
men found in 1880), has the beak of the ventral valve so closely incurved 
that the narrow area and the foramen are almost entirely concealed; the 
few broad, rounded plications are crossed by concentric striae, with inter- 
spaces between of a little over one millimeter in width; on these, between 
the sti-ise, radiating interrupted striae occur that are precisely similar to those 
on specimens otS. (M.) fimbriata Conrad, now before me, from the Upper Hel- 
derberg Group of New York, except that they are somewhat finer. On the 
shells of this species from the shales of the Hamilton Group these radiating 
strise reach their maximum development, appearing as elongate, radiating 
tubercles on the interspaces between the imbricating striae. Among the 
Eureka specimens individuals occur that show the concentric striae about 
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one-half a millimeter distant from each other, and others where they are 
crowded still more closely; in these we have the typical surface of S. (M.) 
undifera. This crowding together of the concentric striae is carried still 
further in S. (M.) compacta Meek, where the radiating plications are also 
more numerous. No one can examine the beautiful series of forms given 
by Mr. Davidson on plate vii of his Monograph of Devonian Brachiopoda 
without observing that the range of variation in the strength and number of 
the plications is quite as great as between the Nevada type illustrated on 
plate xiv, and the British American form illustrated by Mr. Meek (Trans. 
Chicago Acad. Sci., vol. i, pi. xiv). The differences in the height of the area 
between the two last-mentioned shells is of a very decided character, but 
among the later collections examples occur that serve to bridge over and 
unite the two in this respect; one specimen has an area of the same height 
as the variety 8. (M.) compacta (plate xiv, figs. 13 6, c), and another is inter- 
mediate (plate iii, fig. 5). 

From Lone Mountain there is a shell of the type of 8. undifera that has 
about twenty obscure plications on each side of the mesial fold and sinus of 
the ventral and dorsal valve, respectively. These are crossed by concentric 
striae and fine radiating interrupted striae. Still another specimen has lost 
all the radiating plications, and has only the concentric striae and interrupted 
radiating striae (plate iii, figs. 3, 3 a, 6). The latter shell may readily be 
identified with 8. (M.) prasmatura Hall, of the Upper Devonian of New 
York, or 8. (M,) pseudolineata or 8. (M.) setigera of the Lower Carboniferous 
limestone of the Mississippi Valley. It is, however, in our opinion, a pre- 
cursory type in the Lower Devonian of the shell we have called 8. (M.) 
glabeTy var. Nevadensis {antCj p. 139), and which, before the discovery of this 
shell without plications, in the Lower Devonian, was considered the direct 
lineal descendant of 8. (M.) undifera. We cannot, however, fail to notice the 
close correspondence between the variety of 8. {^M.) undifera described by 
Mr. Meek as 8. {M.) compacta^ and the Carboniferous 8. (M.) pinguis Sow- 
erby, so fully illustrated by Mr. Davidson. 8. (-3f.) Bichardsoni Meek, fix)m 
the Devonian of British America, is closely allied to the Lone Mountain 
shell having numerous radiating plications. 

From these comparisons it appears that 8. {M.) undifera is the type of a 
widely distributed and very variable species. Among the American varie- 
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ties we place 8. {M.) fimhriata Conra3, S. {M.) suhundtfera 111. & W., 8. (M.) 
compacta Meek, and the Nevada shell under consideration. 

8. (M.) undifera and curvattiSy var. undulata^ Roemer, of the Middle De- 
vonian of England and the continent of Europe, 8. ( Jf.) erubescens Eichwald 
(Leth. Ross, p. 703, taf. 34, fig. 18), 8. (M.) undifera^ var. TakwanensiSj 
Kayser, from the Devonian of China, and 8. (M.) tmdifera Ethridge, from 
Queensland, all appear to belong to the same specific group and show 
its wide geographic distribution. 

It may be more convenient to use the older name 8. (M.) fimbriaia 
Conrad for the variety with the strong interApted striae, as it occurs in the 
Lower Devonian of New York and the Upper Mississippi Valley region, 
and Roeiner's name 8. (M.) undifera for the smoother, world-wide distrib- 
uted variety so well illustrated by Davidson. If so, all th$ species men- 
tioned will fall under 8. (M.) undifera with the exception of 8. {M.)fimbriata. 

Professor Hall (PaL N. Y., vol. iv, p. 216) calls attention to 8. (M.) 
setigera and 8. (M.) pseudolineata a& representing in the Carboniferous lime- 
stone the type of 8. (M.) finibriatay and Mr. Davidson (Mon. Brit. Dev. 
Brach., p. 38) states that the resemblances between 8. (M.) undifera and the 
Carboniferous 8. (j3f.) ovalis and 8. {M.) pinguis are often so striking as 
almost to lead one to believe that they are all mere modifications in shape 
of a single species. 

We have called attention in describing 8. (M.) glaberj var. Nevadensis^ to 
Prof. H. S. Williams* life history of 8. {M.) Iceviszzglaberj where he traces its 
descent from certain Upper Silurian forms through 8. (Jf.) fimbriaia^ 8. (M) 
IceviSj 8. (M.) prcematuraj and considers 8. {M.) pseudolineata as carrying on 
the type into the Carboniferous. This arrangement we have accepted, but 
the presence of the type of 8. ( Jf .) pseiAdolineala in the Lower Devonian 
suggests' the view that the two types 8. {M.) undifera and 8. glaber were 
already difierentiated in early Devonian times, and that the line of descent 
of 8. (Jf.) glaber and 8. (3f.) pinguis and the group of species that each 
represent were determined in the Upper Silurian age. As we have no rep- 
resentations of the latter fauna in the West, further comparisons are omit- 
ted, the reader being referred to Professor Williams' excellent paper for his 
views of the Silurian representations of the type of Spirifera under consid- 
eration (Ann. New York Acad. Sci., voL ii, 1881). 
10 o D w 
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Spirifera (M.) setigera occurs in the Lower Carboniferous of the Eureka 
District, and thus gives a direct local continuation in the Carboniferous of 
the smooth shell, fig. 3, plate iii, from the base of the Devonian. 

Formation and localities, — Spirifera (Jf.) undifera occiirs in the Lower 
Devonian of Atrypa Peak in the Eureka District, and also at the same 
horizon on Lone Mountain, 18 miles northwest of Eui:eka, Nevada. 



Genus OYRTINA Davidson. 

Cyxtina Davidson!, n. ep. 
Plate iii, figs. 2, 2 ant. 

Shell small; general shape more Or less triangular or subpyramidal; 
hinge line a little shorter than the greatest length of the shell. 

Ventral valve pyramidal and very much deeper than the dorsal, most 
prominent at the beak, which varies in elevation and is straight or a little 
arched over the area; area large, triangular, flat or slightly arcuate, more 
or less angular on the lateral margins; bent back at varying angles to the 
general surface of the dorsal valve; fissure long, narrow, and apparently 
arched, nearly if not quite, over by the pseudo-deltidium; the median sinus 
is obsolete or else merely a depression between two low, rounded plications. 

Dorsal valve semicircular or depressed convex; beak minute and rising 
a very little above the cardinal line; area linear, very narrow; medium 
fold obsolete or else a low, rounded plication similar to those on either side. 

Surface marked by one or two rounded plications on each side of the 
medium sinus and fold, or these may be almost entirely absent, showing 
as slight undulations on the front margins of the valves. Shell stinicture 
punctate. 

Dimensions: width of valves of largest example obtained, 8"*™; height 
of dorsal valve, 6"™; depth of ventral valve, 6°". 

This very pretty species of Cyrtina is unlike any known to me. The 
range of variation in the surface plications is considerable, but I do not 
think it would pass into such forms as G. heterodita^ a variety with few pli- 
cations, or C. HamUtonensis. 
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Formation and localities. — Middle and Upper Devonian limestone, Tele- 
graph Peak, and eastern base of Mount Argyle, White Pine Mining District, 
Nevada. 

Cyxtina Hamiltonenris HalL 

Cyrtia hamiltonemis Hall, 1857. Tenth Ann. Bep. N. Y. State Gab. Nat Hist, p. 166. 
Eamiltonensia Billings, 1861. Canadian Joomal, n. ser., vol. vi, p. 262, figs. 
80-82. Oeol. Canada, 1863, p. 384, figs. 415 Or^. 
Oyrtina hamUtonemis Hall, 1867. Pal. N. T., vol. iv, p. 268, pi. zxvii, figs. 1-4; pi. xliv, 
figs. 26-33, 38-52. 
Hamiltonenm Meek, 1869. Trans. Chicago Acad. Sd., vol. i, p. 99, pi. ziv, figs. 

5, 7, and 10. * 

Eamiltonensia Nicholson, 1874. Bep. Pal. Prov. Ontario, p. 83. 
Compare Oyrtina heteroclita of authors. 

The only specimen of this species recognized in the Eureka District 
collection is from the Upper Devonian horizon; it is a silicified shell pre- 
serving the two valves united, and below the average size of full grown 
individuals from the Hamilton Group of New York and Canada; there 
appears* to be little question of its specific identity with them. 

In the collection of Devonian fossils from the Mackenzie River, Brit- 
ish America, Mr. F. B. Meek recognized this species (Trans. Chicago Acad. 
ScL, vol. i, p. 100), and he also states that it occurs on Porcupine River, a 
tributary of the Yukon, longitude 140^ W., latitude 67^ N. 

Formation and locality. — Upper Devonian, at The Ghtte, northwest of 

Eureka, Nevada. 

Genus NUCLEOSPIBA HalL 

Nnoleospini oonolniia HaU. 

Atrypa oonoinna Hall, 1843. Gteoh Bep. Fourth District New York, p. 200, fig. 3. 
Nuoleospira ooneintM Hall, 1859. Twelfth Ann. Bep. N. Y. State Cab. Nat. Hist, pp. 25 
and 26. JWd., Hall, 1867. Pal. N. Y., vol. iv, p. 279, pi. xlv, flgs. 33 to 57. 

This species is a rare form in Nevada, having been found but sparingly 

at one locality. At the East it has a wide geographic range in the State 

of New York, and is also found in the States of Virginia, Maryland, and 

Indiana. It ranges vertically from the Schoharie grit up into the Hamilton 
Group. 

Formation and locality. — Lower horizon of the Devonian limestone, 

Lone Mountain, northwest of the Eureka Dist^ct, Nevada. 
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Genus ATHYRIS McCoy. 

AthyrlB Angelica Hall. 

Athffrii angelica Hall, 1861. Fourteenth Ann. Bep. K T. State Cab. Nat. Hist, p. 99. 
Hall, 1867. Pal. N. Y., vol. iv, p. 292, pi. xlvii, figs. 9-20. 

This species, in New York, is known only in the Chemung Group, a 
horizon comparable with the upper beds of the Devonian of the Eureka 
District, although the fauna is not as specialized as in the East. In all essen- 
tial particulars the specimens from these widely separated localities are 
specifically identical, with the exception of one feature, which has not been 
observed in the New York examples. When the outer part of the sheU, 
with the imbricating lamellae or lamelliform striae is exfoliated, the entire 
surface is more or less marked by radiating striae. The form of the shell 
varies, as in the New York specimens, from transverse to elongate, the latter 
usually prevailing. 

Formation and localities. — Devonian limestone. The Gkte, northwest of 
Eureka, and Newark Mountain, Eureka District, Nevada. 

Athyila (ep. undt.). 

A single specimen of this form with the shell exfoliated, except on the 
upper por^on, occurs at Lone Mountain, low in the Devonian. It resem- 
bles Athyris cora^ of the Hamilton and Chemung Groups of New York (PaL 
N. Y., voL iv, 291, pi. xlvii, figs. 1-7), but is probably a distinct species. 

Genus MEBISTELLA Hall. 

Genus WHITFIELDIA Davidson. 

BCeristella CWhitaeldia) nasuta CoDtad (Sp.) 

Plate iii, figs. 8, 8a, 86. 

Atrypa noiuta Conrad, 1842. Jour. Acad. Nat Sci. Philad., voL viii, p. 266, figs. 8, 9. 
MeristeUa nasuta Hall, 1860. Thirteenth Ann. Bep. N. T. State Cab. Nat. Hist., p. 93. 
aissa Hall, 1861. Fourteenth Ann. Bep. N. T. State Cab. Nat. Hist, p. 100. 

JbuL, 1862. Fifteenth Ann. Bep., pi. iii, figs. 21, 22. 
nasuta Hall, 1862. Fifteenth Ann. Bep. N. Y. State Cab. Nat Hist, p. 160, 
figs. 17-19 of p. 161. 
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Athyria Clara Billings, 1860. Ganadiitii Journal, vol. v, p. 274, figs. 29-32. IMd., 1863. 

. Geology of Canada, p. 373, figs. 397 a, ft. 
Meristella naauta Hall, 1867. Pal. N. Y., vol. iv, p. 299, pi. xlviii, figs. 1-25. 
Athyris nasuta Nicholson, 1874. Pal. Pror. Ontario, p. 86. 
Compare Whitfleldia tumida Dalman's (Sp.). 

Professor Hall (Pal. N. Y., vol. iv, p. 299) cites Atrypa nasuta Conrad 
Ann. Report on the Paleontology of New York, p. 18. I have not been 
able to find any such reference, but find the original description in the 
Journal of the Philadelphia Academy of Natural Sciences, as cited above. 

A number of examples of this species occur at the Lower Devonian 
horizon of Lone Mountain, in association with other well-lcnown Upper 
Helderberg or Corniferous limestone fossils of the eastern side of the conti- 
nent None of them attain the large size of many specimens from New 
York and Canada, but their specific identity with specimens of a corre- 
sponding size scarcely permits of question. The presence of a narrow 
depressed line or median sinus on both valves is a character absei\t on M. 
nasuta^ but present in the closely allied Whitfieldia tumida Dalman (sp.) 
(Davidson, 1882, Mon. Brit. Foss. Brach., vol. v, p. 107) of the Upper 
Silurian. The broader depressed fold of the dorsal valve and rounded sinus 
of the ventral valve are also more characteristic of the latter species. 

I am very much inclined to identify this Nevada shell with WTiitJieldia 
tumida^ as M. nasuta is scarcely more than a variety of it that obtains, in 
its later stages of growth, a greater prolongation of the valves. K either 
the Nevada or New York shells were found in association with M. tumidaj 
they would scarcely be distinguished in external characters as more than a 
v^.riety. For the purpose of more clearly presenting the relations of the 
Devonian faunas of the Rocky Mountains and the eastern half of North 
America, and while awaiting more material for study, we have retained 
species under separate names that are considered as varieties of some well- 
known species. 

Formation and locality. — Lower Devonian of Lone Mountain, 18 miles 
northwest of Eureka, Nevada. 
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OenuB ATBYPA Dalman. 

Atrypa retioQlaxls (LiDii»ii8 sp.) Dalman. 

Plate xiv, figs. 6, 6a, h. 
Synonyms: See Davidson's Monographs of the British Silorian and Devonian Braohi- 
opoda. 

This extremely variable species is represented by three distinct types 
in the collections from the Eureka District and Lone Mountain. 

The first is a large, robust form similar to that occurring in the Upper 
Helderberg limestone and Hamilton shales of New York, and designated 
by Mr. Yanuxem as Hipparionyx (Atrypa) consimilarisy and is illustrated as 
a variety of Atrypa reticularis (Pal. N. Y., vol. iv, p. 319, pL lii, figs. 9-12). 

The variations from this, as shown on the following plate (loc.cit.\aiao 
occur at the lower horizon of the Devonian limestone at County and 
Woodchoppers Peaks, Sentinel Mountain, Eureka District, and Lone 
Mountain, 18 miles northwest of Eureka, Nevada. 

The second variety is more symmetrical and has very fine radiating 
costee, resembling the variety from the Hamilton and Chemung Qroups in 
the State of Iowa. The radiating costse, however, are finer, approaching 
in this respect the radiating strise of the Silurian shell 2!ygcspira Headi Bil- 
lings (Pal. Ohio, vol. i, p. 127). It is found in the upper part of the De- 
vonian at Rescue. Hill, at the mouth of Packer Basin, and at The Gate, north- 
west of Eureka. 

The third variety also occurs in the higher beds of the formation at 
The Gate and east of the Sugar Loaf In form it is similar to the Silurian 
examples firom the Niagara limestone of New York (Pal. N. Y., vol. ii, p. 
270, pi. Iv, figs. 5 €h^). An illustration of it is given on plate xiv, figs. 6, 
6 a, 6, of this report 

FomuxHan and locality. — ^Throughout the Devonian limestone of the 
Eureka District 

Atrypa desqiuunAta Sowerby. 

Pl*te xiT, figs. 4»4a. 

Synonyms: See Davidson's Monograph of British li'ossil Braohiopoda, voL iii, pt 6, 

p. 68, pL xi, llgs. 1-9. 

Several examples of a species of Atrypa, with a distinctly defined area 

and circular foramen on the ventral valve, were found in the lower beds of 
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the Devonian limestone assodated with Atrypa rectictdaris. They are 
readily separated from that species, but not from the young shell of A. des- 
gpiamataj as illustrated by Davidson, to which they are specifically related. 
The largest specimen has a length of 16"", width of 17"", and depth of the 
two valves of 8"". A. desquamata is a much larger and more robust spe- 
cies when fully developed, but the similarity in the young shells of the two 
forms is so strong that we cannot but consider them as specifically identical. 
Formation and localities. — Lower horizon of the Devonian limestone, 
Atrypa Peak, south spur; and Lone Mountain, 18 miles northwest of Eu- 
reka, Nevada. 

Genus TBEMATOSPIBA HaU. 

Trematospira iiifrequenfl» n. sp. 

Plate iv, figs. 3, 3 a, h. 

Shell tr^^nsversely elliptical, moderately convex; hinge about three- 
fourths the width of the shell. 

Ventral valve not quite as convex as the dorsal; mesial sinus well 
defined from the beak to the anterior margin and marked by a single small 
median plication; beak elevated, small, and truncated by a small perfora- 
tion. The dorsal valve has a low mesial fold outlined by two strong plica- 
tions. 

Surface of the ventral valve marked by two strong and one slight pli- 
cation each side of the plication on the edge of the mesial sinus; ventral 
valve by the same number each side of the central plications of the mesial 
fold. Shell structure punctate. 

This is a distinct and well-marked species, approaching Trematospvra 
camura Hall, 1 852 (Pal. N. Y., vol ii, p. 273, pi. Ivi, figs. Sor-t^ of the Niag- 
ara Group and T.gibhosa Hall, 1867 (Pal. N. Y., vol. iv, p. 272, pi. xlv, figs. 
7-15) of the Hamilton Group of New York more nearly than any other spe- 
cies with which we are acquainted. 

Formation and hcalUy. — ^Lower DevoniaUi Lone Mountain, 18 miles 
northwest of Eureka, Nevada. 
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GenuB BHYNOHONELLA Fischer. 

RhynohonaUa Horsfordi HalL 

* Plate xiy, fig. 3; pUte xy, fig. 6. 

BhynchoneUa horsfordi Hall, 1860. Thirteenth Ann. Bep. N. Y. State Gab. Nat. Hist, 
p. 87. 
{Stenocisma) horsfordi Hall, 1867. Pal. N. Y., vol. iv, p. 339, pi. liv, figs. 
24-32. 

A comparison of the Nevada forms of this species with those of the 
same stage of development from New York prevents their specific separa- 
tion. But few specimens were found, and it is not an abundant shell in New 
York, although occurring in the Marcellus and Hamilton shales. 

Formation and locality. — Devonian limestone, Atrypa Peak, Eureka 
District, Nevada. 

RhynohoneUa TethjB BilliDgs. 

Bhynchonella tethys Billings, 1860. Canadian Journal, vol. v, p. 270, figs. 20-22. 

(Stenocisma) tethys Hall, 1867. Pal. N. Y., vol. iv, p. 336, pi. liv, figs. 1-8. 

This species is very closely related to the preceding, and in making a 
comparison of the two species with the specimens from Nevada, it is difficult 
to recognize constant specific characters that distinguish them. Both species 
are represented in the collections by the extreme forms, and until a large 
number of well-preserved specimens are collected, it may be premature to 
propose to unite them in one species. 

Formation and localities. — In the Lower Devonian horizon at Comb's 
Peak, and at Lone Mountain, 18 miles northwest of Eureka, Nevada. 

Rhynohonellaf ooddenfl^ n. Bp. 
Plate XV, figs. 3, 3 a, 6. ' 

Shell small, suboval to globose; strongly plicated. Ventral valve 
slightly less convex than the dorsal. 

Ventral valve somewhat convex above, becoming depressed midway of 
its length, with a shallow sinus that extends down and curves beneath; sides 
uniformly convex to the margins. Beak somewhat elevated and curving 
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over that of the dorsal valve. Dorsal valve about as wide as long, strongly- 
convex, and with a well-defined mesial elevation on the lower half of the 
valve; sinuate in front to unite with the projections of the mesial fold of the 
opposite valve. 

Surface with from eleven to thirteen simple, angular plications that grad- 
ually increase in size from the apex; of these there are four on the median 
elevation and three on the sinus. 

The dimensions of the largest specimen are: Length, 8"°*; width, 6"™; 
distance through the greatest convexity of the shell, 5.5"" ; of the smallest 
specimen: length, 4""; width, 3.75""; convexity, 3"". The latter has the 
plications and the mesial fold and sinus developed as in the larger shell. 
Other examples are less convex, and with the fold and sinus scarcely defined. 

In its general aspect this species is similar to some forms of the genus 
Rhynchospira, and with the discovery of more perfect specimens showing 
the beak and area of the ventral valve, and the interior spires, if they exist, 
it may possibly be referred to that genus. 

Formation and locality. — ^Lower horizon of the Devonian limestone, 
Comb's Peak, Eureka District, Nevada. 

Rhynohonella oastanea Meek. 

Plate XT, figs. 1, 1 a, 4, 4 a. 

BhynchoneUa cutanea Meek, 1868. Trans. Chicago Acad. Sd., vol. i, p. 93, pi. xiii, figs. 

dOr-C. 

Shell subglobose; ventricose oh the dorsal side, and somewhat flattened 
on the vential; length and breadth subequal or a little loi^ger than wide. 

Ventral valve slightly convex on the umbo, flattened or slightly convex 
on the sides, and with a more or less well defined sinus that is first seen 
about the center of thQ valve. The sinus has from three to six depressed, 
rounded plications, and varies in form from the subquadrate, linguiform 
extension, with subparallel sides in the smaller shells, where it is strongly 
incurved, to the shorter depression outlined by the* elevated, acute margins 
on the lower part that is not curved beneath even in large individuals. Beak 
abruptly incurved over that of the opposite valve. 
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Dorsal valve gibbous, sloping somewhat abruptly to the margins of the 
opposite valve; mesial fold prominent in the younger shells, and marked 
with three or four plications that extend up to the upper third of the valve. 
In older specimens the fold is scarcely traceable above the middle of the 
valve, and the plications, six or eight, are usually short and confined to the 
lower part. 

Surface of younger shells with obscure plications on the sides and 
stronger, depressed, rounded plications oa the mesial fold and sinus. Con- 
centric lines of growth mark the upper part of each valve. The surface 
of the older shells is smooth with the exception of the plications on the 
mesial fold and sinus and a few lines of growth. 

This is a somewhat variable species in its different stages of growth. 
The younger shells are subcuboidal and of the type of BhynchoneUa ventLS" 
tula Hall (Pal. N. Y., vol. iv, p. 346, pi. liv, A, figs. 24-43) of the TuUy 
lunestone of New York, while the adults are subglobose, with the ventral 
valve less convex, and the angle formed by the union of the sides of the 
two valves more acute. The two extremes of growth might readily be 
separated as distinct in their specific characters. The species is of the type 
of BhynchoneUa Emmonsi Hall and Whitfield (Geol. ExpL Fortieth Par., vol. 
x, p. 247, pi. iii, figs. 4-8) from the Devonian limestone of White Pine 
Mountains, Nevada; but it is specifically distinct from that species, and also 
jK. venustula and jK. cuboides Sowerby (sp.) (Davidson, Mon. Brit. Foss. 
Brach., vol. iii, pt. 6, p. 65, pi. xiii, figs. 17-21) of the same group of species, 
although more or less resembling them in some of its phases of develop- 
ment. 

The above was written before I had seen the description and illustra- 
tion of Mr. Meek's species, jK. castanea^ from the Devonian limestone in the 
Mackenzie River Basin. A careful comparison of the Nevada specimens 
with Mr. Meek's description and figures, leads to the opinion that R. castanea 
is one of the variations of the species as it occurs in the Eureka District, 
and that the latter form should be united with it under the same specific 
designation, as also the shell illustrated by Mr. Meek as probably a distinct 
species (Trans. Chicago Acad. Sci., vol. i, plate xiii, fig. 10a, 6), but which is 
the more convex or subcuboidal form of the species. 
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The locality of the type of B. castanea is given as Lockhart Riverj 
British America, latitude, 67^ 16'; longitude, 126^ W. 

Formation and localUies. — Upper Devonian limestone of Rescue Hill 
and the mouth of Packer Basin, and Lower Devonian on the west slope of 
County Peak, Eureka District, Nevada. 

Rhynohonalla dnpUoata HaIL 
Plate xiT, fig. 8. 

Atrypa duplioata Hall, 1843. Bep. Fourth OeoL.Dist K Y., Organic Bemains of the 

Chemung Group, No. 67, figs. 2, 2a-4. 
BhynohoneUa {8tenoci9ma) dvpUoata Hall, 1867. Pal. K Y., vol. iv, p. 360, pi. Iv, figs. 

17-26. 

This species has hitherto been known in only a few localities of the 
Chemung Group in New York. Its author states that it is usually about 
three-eighths of an inch in length and breadth, rarely attaining the length 
of half an inch (12.5""). The size is less than that of the Nevada speci- 
mens, but otherwise the two are in all essential particulars specifically 
identical. A very perfect shell from the limestone east of the Sugar Loaf 
has a length of 18"", with a width of 19"", and corresponds in nearly every 
detail with the type of the species. A large number of perfect specimens 
were collected at Rescue Hill that present slight differences, which, how- 
ever, are not considered df specific value. The sharp angular plications 
and the margins of the sinus on the ventral valve are rounded and de- 
pressed; the shells are broader than long, having a proportion of 6 to 5, and 
usually more ventricose, which gives a deeper and more incurved sinus. 

Formation and localities. — Devonian limestone. Rescue Hill and east 
of the Sugar Loaf, Eureka District, Nevada. 

Rhynohonella pvgmis HutiiL 
FUte xiT, figs. 7, 7a. 

ConchyUolithus anomite$pugnu8 Martin, 1809. Petrificata Derbiensia, tab. xzii, figs. 4, 6. 
Atrffpa pugnu9 Sowerby. Oeol. Trans. 2d Series, voL v, pl. Ivi, figs. 15-18. 
Terebrahda piignuB Phillips, 1841. Paleozoic Fossils of Devon., etc, p. 87, pl. xxxv, 
figs. 156 a-«. 
OHtaodonta Phillips, 1841. Ibid.^ p. 86, pl. xxxiv, figs. 154 o-o. 
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RhffhohoneUa pugnu8 Davidson, 1861. Mon. Brit Garb. Brach., p. 97, pi. xxii, figs. 1- 
15. Ibid.j Mon. Brit. Devonian Brach., 1865, p. 63, pi. xii, figs. 12-14; 
pi. xiii, figs. 8-10. 

Missouriensis Meek, 1866. Geol. Survey Illinois, vol. ii, p. 153, pi. xiv, 
figs. 4 a, b. Fig. 5 a of pi. C, 2d Ann. Rep. G«ol. Sorv. Missouri, 1855, 
is also referable to Bhynchonella pugniiSy as stated by Mr. Meek. Not 
JB. Missaurienais Meek, 1868. Ihidj vol. iii, p. 460, pi. 14, fig. lor-d. 

alta Calvin, 1877. Paper read before the Iowa Academy of Sciences and 
a named photographed plate distributed. 

pugnus Williams, 1883. Amer. Jour. Sci., vol. xxv, p. 99. 

The varietal differences among the Nevada speciniens from the same 
layer or rock are quite marked, in this respect resembling the New York 
forms described by Prof. JS. S. Williams (Amer. Jour. Sci., vol. xxv, p. 97, 
1883) and the English type illustrated by Mr. Davidson more than the Iowa 
form of Mr. Calvin, although medium-sized specimens appear to be per- 
fectly identical with the latter. 

The plications on the valves vary from eight to ten on some examples 
and four lo six on others. In the young and medium-sized shells the plica- 
tions do not extend more than one-half the way up from the anterior margin, 
while in the larger examples they reach nearly to the extremity of the beaL 

Under the name of Bhynchonella Missouriensis Shumard, Mr. Meek, loc 
cU.j describes and illustrates a shell which he considered as closely allied to 
varieties of Bhynchdnella reniformis and jK. pugnus^ from the Carbonifiirous 
limestone of England and Ireland. This type was what Dr. Shumard con- 
sidered as the young of B. Missouriensis^ describing and illustrating at the 
same time a larger shell generically distinct from it, if we consider his fig- 
ure, 5 a (2d Ann. Rep. Geol. Surv. Missouri, plate C), as a form pf B.pugmts^ 
as suggested by Mr. Meek. Later, in vol. iii of the Illinois Survey, Mr. Meek 
describes and illustrates the larger shell described by Dr. Shumard, and again 
speaks of the relations between the smaller shell figured by Dr. Shumard 
and B. pt/tgnits, retaining the name B. Missouriensis for the former if the 
latter proved to be identical with B. pugnus. 

In the collections of the American Museum of Natural History, Prof. 
R. P. Whitfield showed me casts of Shumard's B. Missouriensis that prove 
it to belong to the genus Camarophoria as determined by him. 
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Formation and locality. — Devonian limestone; associated with B. dujpli- 
cata and JR. (L.) Laura. The Gate, northwest of Eureka, Eureka District| 
Nevada. 

Rhynohonella XSinmoiiBi H. & W. 

Bhynchonella Emmansi Hall & Whitfield, 1877. Geol. Expl. Fortieth Par., vol. iv, p. 247, 
pi. iii, figs. 4-8. 
intermedia Barris, 1878. Proc. Davenport Acad. Nat. Sci., vol. ii, p. 285, 
pi. xi, figs. 5-6. ^ 

With the type of Bhynchonella Emmonsi before me, and a typical speci- 
men of Bhynchonella intermedia^ received from Rev. W. H. Barris, to compare 
with it, I fail to- observe any specific diflferences between them. The slight 
differences mentioned by the author of B. intermedia would not serve to 
separate the two shells, if found in the same stratum of rock, and the range 
of variation in most species of the genus Rhynchonella is far greater than 
between the two shells under consideration. B. Emmonsi is a rare form in 
the Upper Devonian of the White Pine District, Nevada, and Rev. Mr. Barris 
writes me that it is also rarely met with in the Upper Devonian of Iowa. 

There is little doubt but that Bhynchonella intermedia^ B. Emmonsi^ and 
B. venustvla Hall are varieties of jB. cuboides of the Devonian of Europe, 
and when the opportunity offers to illustrate a series of specimens I think 
this can readily be shown. 

Many American species now under local names will ultimately be 
placed with species described from Europe, and the reverse will also be true 
when American species have priority. Our knowledge of the widespread 
geographic distribution of paleozoic species will be greatly increased with 
better facilities for the comparison of specific forms from the great conti- 
nental areas and islands. 

Subgenus Lbiobhynohus Hall. 
RhynohoneUa (Lelorhynchiui) Nevadenoifl, n. sp. 
Plate xiy, figs. 9, 9 a, h. 

Shell ovate or suborbicular, usually broader than long, or length and 
breadth subequal; increases in rotundity with growth. 

Ventral valve in adult individuals gibbous above, curving uniformly 
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to the sides or becoming slightly depressed, flattened below the center, and 
more or less sinuate on the lower part Beak acute and closely incurved 
over that of the opposite valve. Dorsal valve uniformly convex, the con- 
vexity increasing with the size of the individual; a broad, hardly percep- 
tible mesial fold is seen on the lower part of the valve only in the larger 
shells. 

Surface marj^ed by a few obscure plications on the mesial fold and in 
the sinus that become obsolete midway to the apex. On the surface of 
well-preserved specimens concentiic striee occur which at intervals, are 
crowded together, forming slight ridges. 

There is considerable variation between young and adult specimens. 
Those 15™" in length show but a trace of the mesial fold and sinus or of 
the surface plications; the ventral valve is more uniformly convex, less de- 
pressed below, and subequal to that of the dorsal valve. In this condition 
it bears a close resemblance to the young jshells of some of the larger forms 
of the genus Meristella. 

This species is closely related to B. (X.) Kdhggi Hall (Pal, N. Y., vol. 
' iv, p. ;i6i, pi. Ivii, figs. 1-12) of the Chemung Group of New York, the char- 
acter of the mesial fold and sinus and the surface plications serving to dis- 
tinguish it from that species. 

Formation and locality — Devonian limestone. Bescue Hill, near Rescue 
Gafion, Eureka District, Nevada. 

RhynohonaUa (Zietorbynohiis) siniiatiis HalL 

Plate ziy, fig. 6. 

LeiarliynehuB rinMUim Hall, 1867. Pal. N. T., voL Iv, p. 362, pi. Ivii, figs. 13-17. 

The specimens of this species from the Chemung Group of New York 
are all more or less compressed, and none show the true convexity of the 
shell and surface plications. With this in view, the perfect and uncom- 
pressed specimens from the limestone of the Eureka District are specifically 
identical with them. There is considerable variation among the specimens 
from the same bed; some are more elongate than the New York forms, 
while others are almost a counterpart of them. 
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Formation and localities, — Upper horizon of the Devonian limestone; 
The Gate, northwest of Eureka, Rescue Hill, and near the mouth of Packer 
Basin, Eureka District, Nevada. 



Rhynchonella (Leiorhynchiis) Laura Billings. 

RhynchoneUa f Laura Billings, May, 1860. Canadian Journal, vol. v, p. 273, figs. 26-28. 
Leiorht/7ichusmuUico8ta'H.&\l^ December, 1860. Thirteenth Ann. Bep. N. Y. State Cab. 

Nat. Hist., p. 85. 
RhyncJumella f Laura Billings, 1863. Geol. of Canada, p. 384, figs. 418 a-o. 
Leiorhynehvs multieosta Hall, 1867. Pal. N. Y., vol. iv, p. 358, pi. Ivi, figs. 26-40. 

The Nevada examples of this species are usually broader, more convex, 
and with stronger plications than those from the argillaceous shales of the 
Hamilton Group of New York. These features, however, are quite as 
prominent in the specimens from the arenaceous beds at Richmondville, 
Schoharie County, New York, and the calcareous shales at Bosanquet and 
Widder,. Canada West. The latter localities afford specimens showing the 
phases of development observed in the New York and Nevada examples, 
and show the specific connection of the eastern and western forms. 

Formation and locality. — Upper horizon of the Devonian limestone; 
associated with Bhynchonella pugnuSy at The Gate, northwest of Eureka, 

Nevada. 
> 

Qenus PENTAMBBUS Sowerby. 

4 

Subgenus Gypidxjla HalL 
Pentamems oomis Owen. 
Plate ill, figs. 4 and 7; pL zIt, figs. 15, 15 a, &; pi. xy, figs. 5, 5 a, 5. 

Atrypa oomis Owen, 1852. Bep. Qeol. Surv. Wis., Iowa, and Minn., p. 583, pi. iii A, 

fig. 4. 
Pentamerus ocddentalis Hall, 1858. Geol. Iowa, vol. 1, pt. 2, p. 514, pi. vi, figs. 2a-o. 

Not Fmtameru% ocddentalis Hall, 1852, Pal. N. Y., vol. ii, p. 341, pi. Ixxix, 

figs. 1 a-«, 2. 
Pentamerus galeatiform Meek & Worthen, 1866. Geol. Surv. Illinois, vol. ii, p. 325, 

(foot note.) 
Oypidula ocddentalis Hall, 1867. Pal. N. Y., vol. iv, p. 380, pi. Iviii a, figs. 1-8. 
Pentamerus comis Meek & Worthen, 1868. Gteoh Sorv. Illinois, voL iii, p. 428, pL 

xiii, figs. 6 Or^. 
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Shell ovoid or subglobose; very inequivalve; hinge line varying from 
two-thirds to three-fourths of the entire width of the shell. 

Ventral valve arcuate, much deeper than the dorsal, gibbous or regu- 
larly ventricose above the middle ; beak strongly incurved over that of the 
opposite valve; fissure of medium size, and bordered by a more or less dis- 
tinct area, the surface of which is smooth or transversely striated. The 
spoon-shaped pit in the interior of the valve is moderately extended; 
median septum very short. Central portion of the valve with a slightly 
elevated, broad, more or less distinctly defined mesial fold. 

Dorsal valve full above, becoming depressed below the middle and 
flattened at the sides; the front is flattened and slightly extended, forming 
a broad, more or less distinct sinus. Lamellae, separate and diverging. 

Surface obscurely plicated on the lower central portion of the larger 
shells, and one shows traces of very fine radiating atnsd on the lower part of 
the ventral valve. 

The specimen described is smaller than the average, having a height 
and width of SS""*, with the diameter of the convexity of the valves of 
30^; a large ventral valve is 50"" in length. 

Formation and localities. — Devonian limestone, lower horizon; Comb's 
Peak, Eureka District, and Lone Mountain, 18 miles northwest of Eureka, 
Nevada. 

The most striking differences between the Nevada shell and that of . 
Iowa is the great size and the almost entire absence of plications on the 
former. We cannot, however, avoid the conclusion that they belong to 
the same species, the Nevada form attaining a greater size and in many 
instances a broader fornx Li other examples the specific identity is without 
question. 

When preparing specimens for the draughtsman it was thought that figs. 
15, 15 a, &, plate xiv, represented one species, figs. 5, 5 a, & another, and Pen- 
tamerus occidentalis Hall, loc. cit.^ still another. 

By the collection of a large series of specimens from the original 
locality in Nevada, and the bringing together of a fine suit of specimens 
representing the Devonian P. occidentalis Hall (the latter through the kind- 
ness of Prof. Samuel Calvin and Rev. William H. Barris, of Iowa), I 
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found that the three varieties were united by a series of specimens having 
intermediate characters between the extremes I had designated as distinct 
species. On examining the interiors of the valves of the Iowa and Nevada 
shells, they were found to be similar; also the area, which is of a variable 
character. In a beautiful series of specimens from Independence, Iowa, 
received from Professor Calvin, the area of the ventral valve varies greatly 
in extent and height, and many of them showed no more of a decided area 
than specimens of F. galeatus^ now before me, from the Lower Helderberg 
Group of Albany County, New York. On one of Professor Calvin's speci- 
mens from Solon, Iowa, the area appears to be vertically striated, but a close 
examination shows this to have originated from the scratching of the tool 
used in cleaning away the matrix. All other specimens from Iowa and Ne- 
vada showing the area intact, are transversely striated. When the area is 
not well defined the striee of growth arch around the rounded lateral margins 
and reach in to the edges of the vertical fissure. Professor Hall describes 
the area as vertically striated; we have failed to find any specimens showing 
the vertical striae. The presence of fine radiating striafe is not mentioned 
either by Owen, Hall, or Meek and Worthen, but they are present on speci- 
mens from Davenport, Troy Mills, and Independence, Iowa, and the Eureka 
District, Nevada. Concentric striae are also well defined on many speci- 
mens, while others show little more than a smooth surface. 

I think the identification of this species by Meek and Worthen with that 
of Owen is correct, and it also establishes a specific name, as the genus Gyp- 
idula Hall, does not appear to have good generic characters to distinguish 
it from typical forms of Pentamerus, and if the species is referred back to 
the latter genus, the name ocddentalis cannot be used owing to its being pre- 
occupied. 

Pentamerus Iioti% n. sp. 
Plate iU, figs. 9, 9(1-0. 

Shell small, subglobose, transverse or with the height and width sub- 
equal. 

Dorsal valve deeper and more convex than the ventral; regularly 
arched from beak to front, with a strongly marked somewhat flattened me- 

11 D w 
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sial fold having a shallow median sinus; beak short, incurved. Ventral 
valve most convex towards the beak, flattening out in the broad mesial sinus; 
the latter is marked by a low rounded median plication. 

Surface of dorsal valve marked by a single low plication on each side 
of the mesial fold that corresponds to a shallow sinus each side of the pli- 
cation bordering the large mesial sinus of the ventral valve; a few fine con- 
centric lines of growth are visible by the aid of a strong lens. 

Dimensions: height of largest specimen in the collection, 9*°"; width, 
12™; convexity of the two valves united, 8"". 

On a shell having a height of 4°"™, a transverse diameter of 5"", and a 
depth of 2.25"" for the two valves, the mesial sinus and fold are shown only 
by an undulation in the front margin, the valves are subequal in convexity 
and the beak of the dorsal valve is scarcely elevated above that of the ven- 
tral. With the increase in the size of the shell, the features of the adult 
gradually appear until, in the largest specimens, there is very little variation 
in form except a greater or less convexity as the shell is more or less trans- 
verse. 

Of American species Pentameriis subglobostis M. & H. (Geol. Illinois, vol. 
iii, p. 429, plate xiii, figs. 5 a-c), approaches this species in size and form, but 
the numerous plications and different convexity of the valves distinguish 
them. Pentamerus hiplicatvs Schnur, of the Middle Devonian of England 
(Davidson, Mon. Brit. Foss. Brach., vol. iii, p. 73), may also be compared 
with P. Lotis. 

It is with considerable hesitancy that this Upper Devonian shell is 
referred to a new species, a« it may possibly be a form descended fi-om P. 
comis^ of the Lower Devonian of the Eureka District. No young shells of 
the latter species have been found that we can compare with the earlier 
stages of growth of P. Lotis^ but in the larger form of the two species de- 
cided differences appear, as may be seen by a comparison of the figures 
representing them. 

Comparing P. Lotis with smooth specimens of P. comis^ from the Upper 
Devonian horizon at Rockford, Iowa, we find a decided resemblance between 
them, but not sufficient to unite them as one species. 

Formation and locality. — Upper Devonian, on the west side of Apple- 
gate Gallon, White Pine Mining District, Nevada. 
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Genus CEYPTONBLLA Hall, 

Cryptonella f clronla, n. sp. 

Plate XY, figs. 2,2 a, &. 

Shell small, subcircular or ovoid. The depth of the two vaJvefi, in 
uncompressed specimens, is equal to one-half the length of the shell. 

Ventral valve moderately convex, most prominent about one-third the 
distance from the apex to the front, from which point it slopes regularly to 
the margins and beak; a slight depression of the front margin is the only 
indication of a mesial sinus; beak scarcely incurved, truncated by a small 
round foramen, that, in the absence of the deltidial plates, opens below into 
a rather large deltoid fissure that has a narrow, flattened, area-like space on 
each side. Dorsal valve somewhat shorter than the ventral and subequal 
in convexity with it. Beak very small and not perceptibly incurved. 

Surface marked by fine concentric striee. Shell structure punctate. 

Dimensions: the largest shell, in a collection of thirty specimens, has 
a length of S"""*, breadth of 8.5™, and depth of the two valves of 45™. 

The species is referred to the genus Cryptonella, from its general form, 
the character of the beak of the ventral valve and the punctate shell struc- 
ture, the latter character shown on one of the silicified specimens. With 
these characters the reference is provisional, as the internal features are yet 
undetermined. 

Formation^ and locality. — Devonian limestone; Lone Mountain, 18 miles 
northwest of Eureka, Nevada. 

CryptoneUa Pinonenaifl, n. sp. 

Plate iy, figs. 4, A a, b. 

Shell subovate; widest about the middle; valves about equally convex; 
rounded to slightly transverse in front 

Ventral valve regularly arcuate, most convex midway; beak elevated, 
slightly incurved, and truncated by a small rounded foramen bounded on the 
lower side by two rather prominent deltidial pieces; the slopes from the beak 
are abruptly deflected on the sides down to the cardinal margin. 
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Dorsal valve not quite as convex as the ventral; most elevated at the 
center, from which point it curves regularly to the margins; beak incurved 
beneath the deltidial plates of the ventral valve. 

Outer surface exfoliated. Shell structure punctate. 

The generic reference is based entirely on external form and character; 
nothing is known of the interior characters, except two elongate, median, 
muscular imprints on the ventral valve. The specific relations appear to be 
nearest some forms of Cryptonella planirostra of the Hamilton Group of New 
York A direct comparison with the types of that species, and also of C. 
rectirostra Hall, leads us to think that the Nevada form is distinct from each. 

Formation and locality. — Upper Devonian; south end of the Pifion 
Range at The Gate, northwest of Eureka, Nevada. 

LAMELLIBRANCHIATA. 

Our knowledge of this class of shells in the Devonian Group of the 
area embraced within the Rocky Mountains has been up to the present time 
very limited, Mr. Meek having described but three species, viz, Edmondia f 
PinonensiSy Aviculopecten catactvs^ and Lunulicardium fragosum^ the types of 
which were collected by the geologists of the Fortieth Parallel Geological 
Survey, in Central Nevada. To this list we have added twenty-three genera, 
represented by thirty-five species. Of these, eight species are identical 
with species in the Eastern Paleozoic area of Ohio and New York, viz: 

Actinopteria BoydL 
Paracyclas occidentalis. 
Pterinea flabella. 
Leiopteria BafinesqoL 
Sangainolites rigidas. 
Sangninolites f Sandaskyensis. 
Sangainolites ventricosas. 

All of the twenty-three genera, with the exception of Posidonomya, 
are identical with Devonian genera of the Eastern United States. 

In the systematic catalogue at the end of this volume the vertical range 
of the various species in the Devonian Group of the Eureka District is 
given. 
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From the results obtained by a few days' collecting at the Lower 
Devonian horizon, there is little doubt but that by a more extended search 
the number of species could be greatly increased over the twenty-seven 
now known from that horizon. 

One species, Paracyclas occidentalism passes from the lower to the upper 
horizon, and unites with the eight species occurring there to make a total 
of nine species occurring in a horizon stratigraphically equivalent to that of 
the Chemung Group of New York, 

Genus PTEBIKEA Ooldfass. 

Pteilnea flabella Conrad (Sp.)* 

Plate XV, ^g. 12; pi. v, fig. 6. 

Avieula flabella Oonrad, 1842. Jour. Acad. Nat. Sci. Philad., voL viii, p. 238, pi. 12, fig. 8. 
Pterinea flabeUum HaU & Whitfield, 1872. Twentyfourth Ann. Eep. N. Y. State 

Maseum Nat. Hist., p. 199. 
Hall, 1883. Pal. N. T., vol. v, pt. 1, Plates and Explanations, p. 7; 

pL xiv, figs. 1-21 ; pi. xv, figs. 1, 4, 5, 8-10. Ifttrf., 1884, Text, p. 93. 

This species, which in Ohio and New York ranges from the Upper 
Helderberg to the Chemung Groups, is found only at the Lower Devonian 
horizon of Lone Mountain, 18 miles northwest of Eureka, Nevada. 

The specimen illustrated shows the characteristic form, and is similar 
to that from the typical localities in the Hamilton Group of New York. 

Pterinea NewarkenoS^ n. sp. 
Plate T, fig. 12. 

General form broadly truncate, subovaJ; length and breadth subequal; 
cardinal margin straight, nearly if not quite equaling the greatest width of 
the valves. 

The right valve is depressed, slightly convex at the umbonal region; 
beak depressed; anterior surface of posterior wing marked by a few linear, 
radiating lines, the body of the shell showing only a few concentric lines 
of growth. The posterior muscular scar is oval in form and quite shallow. 



Digitized by 



Google 



166 PALEONTOLOGY OF THE BUEBKA DISTEICT. 

Left valve unknown. 

Dimensions: length of shell, 4.5*^; width the same. 

This species is closely related to Pterinea Chemungensis Conrad (PaL 
N. Y., voL V, pt. 1, p. 98, 1884) from the Devonian of New York It differs 
in the more anterior position of the beak and less elongate outline. 

Formation and locality, — Upper Devonian of Newark Mountain, Eureka 
District, Nevada. 

Genus AOTINOPTEEIA HalL 

Aotinopterla Boydi Conrad (Sp.). 

Plate V, fig. 2. 

Avieula Baydii Oonrad, 1842. Jour. Acad. Nat. Sci. Philad., vol. viii, p. 237, pL xii, fig. 4. 

Pterinea Boydi Miller, 1877. Gat. Amer. Pal. Fossils, 2d ed., p. 201. 

Aotinoptera Boydi Hall, 1883. Pal. K. Y., vol. v, pt 1, Plates and Explanations, p. 8; 

pi. xix, figs. 2-24. 
Acftinopteria Boydi Hall, 1884. Pal. N. Y., vol. v, pt. 1, p. 113. 

There is only a single left valve of this species in the collection, and 
that is somewhat distorted by pressure. A direct comparison with authentic 
specimens from the Hamilton Group of New York shows such a striking 
similarity between them and the Nevada shell that there is little hesitancy 
in identifying the species by the one specimen. 

Formation and locality. — Lower Devonian of Lone Mountain, 18 miles 
northwest of Eureka, Nevada. 

Genus LEIOPTEBIA HalL 

Leiopteria Rafinesqnli Hall. 

Plate Y, figs. 10, 10a. 

Leiopteria Bafinesquii Hall, 1883. PaL N. Y., vol. v, pt 1, Plates and Explanations, pp. 
7, 9; pi. XV, fig. 11; pL XX, figs. 6, 7. Jfrid., 1884, text, p. 161. 

The examples of this species from Nevada embrace both the Upper 
Helderberg and Hamilton Group forms, as illustrated in the Paleontology 
of New York. The identification is made with the figures, as we have no 
typical specimens of the species for comparison. 

Formation and locality. — Lower Devonian of Brush Peak and Atrypa 
Peak, Eureka District, Nevada. 
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Genus LEPTODESMA Hall. 

Leptodesma tranaversa, n. sp. 
Plate V, fig. 13. 

General form transversely ovate or oblong. General surface of the 
left valve strongly convex, but not gibbose. Hinge straight and continued 
posteriorly to the acute termination of the wing, which appears to have had 
a short spinose extension. Beaks small, arching over the cardinal line. 

Surface marked by numerous concentric lines of growth. 

Interior characters unknown. 

Dimensions: height, 7°*"*; breadth, 12™; convexity of left valve, 2.5°™. 

With the exception of Leptodesma naviforme Hall (Pal. N. Y., vol. v, 
pt. 1, p. 200), of the Chemung Group of New York, this species is more 
oblique and transverse than any species known to me. 

Formation and locality. — Upper Devonian, Chemung horizon, at The 
•Gate, northwest of Eureka, Nevada. 



Genus LIMOPTERA Hall. 

Limoptera aa r men t i ol a, n. sp. 
PlateY,fig8r3,3a,&. 

Shell oblique, subovate in outline within the extension of the posterior 
iving. Left valve strongly convex. Hinge-line straight ; ligamental area 
unknown. Beak of left valve elevated and incurved over the cardinal line. 

Surface marked by concentric lines of growth, and not very strong 
Tadiating striee. 

Interior characters unknown. 

Dimensions: height of a narrow specimen, 3.25**"; breadth, 2.6°"; con- 
vexity of left valve, 1.25*""; of a broad specimen : height, 8*^"; breadth, 3*^; 
convexity of left valve, 1.25**". 

This is unlike any species of the genus known to me. The variation 
in form among the diflferent specimens is considerable, as is shown by figs. 
3 a and 3 b. The surface striae are usually absent in the cast 
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The specific name is given from the character of the localities at which 
it occurs; both Brush and Atrypa Peaks are covered with brushwood. 

Another strongly marked species of Limoptera occurs in the Lower 
Devonian. It is much larger and more erect than the species under con- 
sideration. Unfortunately, the material does not permit of specific deter- 
mination. 

Formation and locality. — Lower Devonian of Brush and Atrypa Peaks, 
Eureka District, Nevada. 

Qenus MYTILAEOA HalL 

Mytilaroa dubia, n. sp. 
Plate iv, fig. 5. 

General outline broadly ovate. Hinge-line short, projecting a short 
distance beyond the contour of the body of the shell. 

Left valve unknown. The beak of the right valve is somewhat acute 
and projects over and above the hinge line; area unknown. General sur- 
face strongly convex. Surface of valve apparently smooth. 

Dimensions: length, 4.25*^; greatest breadth, 3.75*^. 

In the absence of the* ligamental area and the interior of the valves, 
this species is provisionally referred to the genus Mytilarca. In general 
form it is related to Mytilarca (PlethomytUus) oviformis (p, 169) of the Hamil- 
ton Group of New York. 

Formation and locality. — Lower Devonian, Lone Mountain, 18 miles 
northwest of Eureka, Nevada. 

MytUaroa Ohemimgenaia ConiacL 
Plate iy, fig. 9. 

Inoeeramus Okemungensis Oonrad, 1842. Jour. Acad. Nat. ScL, Philad., vol. viii, p. 

246, pi. xiii, fig. 9. 
MytUus Okemungensis Phillips & Salter, 1848. Memoirs Qeol. Sarv. of Great Britain, 

vol. ii, pt. 1, p. 365, pi. XX, figs. 10, 11. (This is probably a distinct species.) 
Mytilarca Chemungensis Hall, 1870. Prelim. Kotice Lam. Shells, p. 23. lbid.j 1883. 

Pal. K. Y., vol. V, pt. 1; Plates and Explanations, p. 11; pL xxxii, figs. 

S^U. Ibid.y 1884. Text, p. 258. 
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As far as can be determined by a comparison of the single right valve 
that we have of this species with specimens, and also Professor HalPs figures, 
it is identical with the New York species. It occurs in association with the 
following Chemung species: Orthis impressa, Product us speciosus, P. lachry- 
mosUj vars. lima and stigmata^ Spirifera disjuncta^ Athyris Angelica^ Bhyncho- 
nella sinuata^ SanguinolUes rigidiis. 

Formation and focaZ%.-T^Upper Devonian, at The Gate, northwest of 
Eureka, Nevada. 

Sabgenns Plethomytiltjs Hall. 

Mytilarca (Plethomytlliui) ovifbrmii Coniad. 
Plate Y, fig. 11. 

InoceramuB oviformis Conrad, 1842. Joar. Acad. Nat. Sci., Philad., vol. viii, p. 246, 

pi. xiii, fig. 7. 
Mytilarca ovi/ormis Hall, 1870. Prelim. Notice Lam. SheUs, p. 21. 
Plethomytilus oviformis Hall, 1883. Pal. K. Y., vol. v, pt. 1; Plates and Explanations, 

p. 11; pi. xxxi, figs. 1-8. 
Mytilarca {Plethomytilus) oviformis Hall, 1884. Pal. N. Y., vol. v, pt. 1, p. 255; pL 

Ixxxvii, fig. 8. 

But a single left valve of this species has been obtained. In form and 
external characters it corresponds too closely with Jf. (P.) oviformis of the 
Hamilton Group of New York to admit of a specific separation. It may be 
that if the ligamental area and hinge were known, differences of generic 
value would appear, but with the present knowledge of the shell this is not 
anticipated. 

Formation and localHy. — Lower Devonian, Lone Mountain, 18 miles 
northwest of Eureka, Nevada. 



Genus MODIOMOBPHA Hall. 
Modlomozpha altUorme, n. sp. 
v^ . Plato V, fig. 9. 

Shell transverse, suboval to subquadrangular in outline. General sur- 
face strongly convex, with the umbonal ridge prominent 
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Valves with small incurved beaks situated well towards the anterior 
end of the nearly straight cardinal line. 

Surface, as shown by the impression left in the cast, marked by con- 
<5entric lines of growth. 

Dimensions: height, 4^"; breadth, 6.5*^; convexity of right valve, 17"™. 

Four specimens of this species have been obtained, all in the form of 
casts. The transverse subquacjrangular form serves to distinguish it from 
Modiomorpha alta of the Hamilton Group of New York, which is the most 
nearly allied species. Some specimens that are referred to M. alta are 
almost identical in form, but the typical forms diflFer materially, as may be 
seen by comparing our figure with those given of the New York species 
(Pal. N. Y., vol. V, pt^l, Plates and Explanations, pi. xxxvii). 

Formation and locality. — Lower Devonian; Lone Mountain, 18 miles 
northwest of Eureka, Nevada. 



Modlomozpha oblonga, n. sp. 
Plate V, fig. 7. 

Shell transversely elliptical or elongate-ovate. General surface mod- 
erately convex, with a distinct, rounded umbonal ridge. 

Hinge-line shorter than the length of the shell and nearly sti*aight. 
Beaks anterior, small, and incurved. Surface marked by concentric lines 
of growth. 

Dimensions: height, 2.76®""; breadth, 5.5®°*; convexity of left vaJve, 
0.75^. 

This species is more nearly related to Sanguinolites f Sanduskyensis Meek 
(PaL Ohio, vol 1, p. 209, pi. xviii, fig. 3), fi-om the Helderberg Group of 
Ohio, than to any other species with which we are acquainted. It is less 
expanded posteriorly, and the anterior extremity is not as nasute. The 
generic reference is made on the general form, as the hinge characters are 
unknown. 

Formation and locality. — Lower Devonian of Atrypa Peak, Eureka 
District, Nevada. 
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Modiomorpha obtusa, n. sp. 
Plate iv, figs. 8, 8a. 

Shell subrhomboidal in outline. General surface strongly convex, the 
ximbonal ridge rounded. Hinge-line about one-half the length of the shell. 
Beaks small, incurved, and situated on the anterior third of the cardinal por- 
tion of the shell. 

Surface marked by a few concentric lines of growth. Anterior muscu- 
lar scar large, well defined; other interior characters unknown. 

Dimensions: height, l.S*'"; width, 2.5*^; depth of right valve, O.S*'"'. 

To some of the more transverse forms of Modiomorpha quadrula Hall 
(Pal. N. Y., vol. V, pt. 2, Plates and Explanations, pi. xli, figs. 18-26), 
thiB^species bears a stronger resemblance than to any other form we know. 
It differs in the character of the umbonal ridge and the posterior extension 
of the shell. 

Formation and locality. — Lower Devonian of Brush Peak, Eureka Dis- 
trict, Nevada, and also at the same horizon on Lone MountaiUi 18 miles 
northwest of Eureka, Nevada. 

Genus GONIOPHOBA Phillips, 

Ooniophora perangolata H. 

Plate XV, fig. 10. 

JSanguinolites perangulatus Hall, 1870. Prelim. Notice Lam. Shells, p. 35. 
Oonicphara perangulata Hall, 1883. PaL K Y., vol. v, pt. 1, Plates and Explanations, 
p. 12, pi. xxxiv, figs. 1-7. 

In identifying this species a direct comparison was made between the 
specimens from Nevada and the type specimens from the Upper Helder- 
berg Group of New York, at the New York State Museum of Natural His- 
tory, Albany, N. Y. No variations of specific value were observed; the 
identification is further strengthened by the presence oi Pterinea flabel'la emi 
several species of Brachiopods, that are associated with the species at each 
locality. 

Formation and locality, — Lower Devonian; Lone Mountain, 18 miles 
northwest of Eureka, Nevada. 
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G^nns NUOULA Lamarck. 

Nuoula Resouensifl^ n. sp. 

Plate XV, fig. 9. 

Shell small, broadly subovate, moderately convex; height to length 
as four to five; beaks not very prominent, about one-fifth the length from 
the broadly rounded anterior end; basal line broadly and uniformly curved; 
posterior end more sharply curved, and with the upper slope meeting the 
nearly straight hinge-line at an obtuse angle; posterior umbonal slope 
prominent and subangular. 

Surface, in the cast, shows evidence of concentric lines of growth 
where the cast is very perfect, otherwise it is smooth. 

Formation and locality. — Middle to Upper Devonian horizon; Rescue 
Hill, west of Rescue Cafion, Eureka District, Nevada. 

Naoola, sp. f 

Among the collections from Rescue Hill a number of casts of a larger 
species of Nucula than N. Rescuensis occur. Their form is much like that 
of N. Niotica of the Upper Helderberg Group of New York, but without 
some knowledge of the outer shell it is scarcely possible to determine 
whether it is that species, or a new form allied to some of the Devonian or 
Chemung species of New York. 

Genus DTSTAOTELLA HalL 

Dytaotella i]isiilaxl% n. sp. 

Plate XT, fig. 8. 

Shell transversely elongate-ovate, the length and height as two to 
one; valves moderately convex; anterior end contracted and sharply 
rounded at the extremity; basal line gently arcuate; posterior end some- 
what broadly rounded, the extremity coming above a line drawn through 
the transverse center of the shell; cardinal line a little curved; beaks 
depressed. 

Surface of cast marked by a strong anterior muscular scar; posterior 
scar not observed. 
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In general appearance this shell resembles a Nuculites or Palseoneilo, 
but it is without the clavicular ridge of the former and the faint muscular 
scars of the latter. In the presence of the strong anterior muscular scar, 
the somewhat nasute anterior end and the rounded up posterior extremity 
it is allied to Dystactella svbnasutaj Hall (Pal. N. Y., vol. v, pt. 1, Plates and 
Explanations, p. 14, pi. li, figs. 28-31, 1883) from the Upper Helderberg 
rocks of the Falls of the Ohio. 

Formation and locality. — Lower part of the Devonian limestone in the 
lower or central area of Gray's Canon, Eureka District, Nevada. 

Genus MEGAMBONIA HalL 

Megambonia oooidaaliB» n. sp. 
Plate V, fig. 1. 

Outlme Bubcircular. Length and breadth subequal. General sur- 
face strongly convex, with a convex anterior wing separated from the 
body of the shell by a well-marked, slightly curved sinus. Hinge-line 
shorter than the width of the shell. 

Bight valve unknown. Left valve with the beak depressed and curv- 
ing forward over the cardinal line. Area and interior characters unknown. 

Surface marked by strong concentric striae and lines of growth; a few 
radiating lines are shown in the posterior half of the shell 

The most nearly related species is Megambonia subcord\formi$ Hall 
(Pal. N. Y., vol. V, pt 1 ; Plates and Explanations, pi. lii, figs. 1, 8). The dif- 
ferences are the less elongate form and the character of the surface markings. 

Form4xti(m and locality. — ^Lower Devonian; Lone Mountain, 18 miles 
northwest of Eureka, Nevada. 

Genus NYASSA Hall. 

Nyaasa pazva, n. sp. 
Plate ZY, figs. 14, 14 a. 

Shell small, transversely elongate, with the cardinal and basal margins 
aubparallel, the posterior end being a little broader than the anterior; the 
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width about twice the height; beaks moderately prominent and incurved^ 
situated near the anterior end, which is rather abruptly rounded; basal line 
slightly sinuate midway; posterior end obliquely rounded, truncate above 
the lower third, rounding into the basal line and forming a very obtusely 
rounded angle with the cardinal margin; cardinal line nearly straight and 
declining towards the anterior end; umbonal ridge prominent, subangular, 
becoming more rounded toward the extremity of the posterior portion of 
the shell. 

Surface showing a few lines of growth. Anterior muscular scar small, 
semicircular, and near the anterior margin ; posterior scar subcircular, not 
strongly defined, situated on the postero-cardinal slope, near the margin. 

This species resembles Nyassa recta Hall (Pal. N. Y., vol. v, pt. 1, 
Plates and Explanations, p. 14, pi. liii, figs. 1-8, 1883) of the Hamilton 
Group of New York, but diflfers in the outline of the valves and its less 
prominent beaks. 

Formation and localities, — Lower Devonian; on the west slope of 

County Peak, Middle to Upper Devonian, at Rescue Hill, west of Rescue 

Cafion^ Newark Mountain, and east side of Packer Basin, Eureka District^ 

Nevada. 

Genus GEAMMYSIA Be Vemeuil. 

Grammysia minor n. sp. 
Plate XV, figs. 15, 15 a. 

Shell very small, transversely elongate-ovate; valves ventricose; beaks 
strongly incurved, situiated near the anterior end, which slopes abruptly 
from the beak with a slightly concave outline to the somewhat sharply 
rounded end that passes below into the basal line; this, with the exception 
of a slight sinuosity caused by the median or byssal groove, is transverse 
to where it rounds up slightly on the posterior margin to meet the oblique 
line of the upper postero-margin, with which it forms an obtuse angle, 
giving the posterior end of the shell a pointed appearance; cardinal line 
straight about two-thirds the length of the valve; umbonal ridge rounded 
or subangular, postero-cardinal slope abrupt. 

Surface marked by rather strong, rounded concentric ridges and fur- 
rows that are nearly obsolete on the posterior umbonal slope. 
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Length of average size specimen, 12"°*; height, 7"*". 

Tiiis species is allied to the young shells of Crrammysia HannibcUensis 
Shumard (Pal. N. Y., vol. v, pt 1 , Pktes and Explanations, pi. Ixi, figs. 23-33), 
but in the more anterior position of the beaks and small size it differs;, 
it occurs at an horizon about 3,500 feet lower in the strata. 

Formation and localities. — Upper portion of the Devonian limestone, on 
Rescue Hill, west of Rescue Gallon, and also at The Gate, northwest of 
Eureka, Nevada. 

Genus SANGUINOLITES McCoy. 

SanguinoUtes f Comben8is» n. sp. 

Plate XV, fig. 16. 

Shell very elongate, the length being about four times -the height p 
moderately convex. Anterior end contracted and uniformly rounded on 
the lower portion, about one-sixth the entire length of the shell, measuring 
from the beaks; the nearly straight basal line is interrupted only by the 
sinuosity caused by the broad byssal furrow at the anterior third of ita 
length; posterior end of the shell somewhat narrowed, terminating in a 
rather abruptly rounded extremity on the upper portion of the posterior 
outline; cardinal line straight anteriorly, becoming slightly arcuate on the 
posterior third. 

Surface marked by numerous concentric lines of growth. 

The generic reference of this species is somewhat provisional, as there 
is but one imperfect right valve in the collection, which, although strongly 
characterized, does not give the hinge structure, and other important feat- 
ures of value in generic determinations. 

Formation and locality. — Lower Devonian, Combs Peak, Eureka District^ 
Nevada. 

SanguinoUtes ? graolllB, n. sp. 
Plate iv, fig. 10. 

Shell slender, elongate. General surface moderately convex, the upper 
margin reflected, forming a slightly concave lunette along nearly the entire 
length of the hinge, which is a little shorter than the length of the shelL 
Beaks small^^ear the anterior end and slightly incurved. 
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Surface nearly smooth, a few obscure lines of growth alone showing 
on the cast or matrix. 

The anterior adductor muscular scar is of medium size, and has a low 
ridge and sulcus posterior to it that start near the beak and extend nearly 
to the basal margin. 

Dimensions: height at anterior end, 1.75"^; near posterior end, 2*^; 
length, 11*»». 

This form differs from the preceding species in its more slender form, 
the absence of a well-defined byssal furrow, and the more attenuate anterior 
extremity. 

Formation and locality. — Lower Devonian of Brush Peak, Eureka Dis- 
trict, Nevada, and also at the same horizon on Lone Mountain, 18 miles 
northwest of Eureka, Nevada. 

Sangnlnolites zlgidiis W. A W. (8p.) 
Plate xyiy fig. 6. 

Oj/pHoardiaf rigida White & Whitfield, 1862. Proc. Boston Soc. Nat Hist, vol. viii, 

p. 300. • 

Edmondiat bioarinata WiDchell, 1863. Proc Acad. Nat. Sci. Pbilad., voL xv, p. 13. 
SanguinoUtea rigidi Hall, 1870. Prelim. Notice Lam. Shells, p. 44. 

rigidus Hall, 1883. Pal. N. Y., vol. v, pt. 1, Plates and Descriptions, p. 
16 j pi. Ixvi, figs. 1-19. 

The relative stratigraphic position of this species in the Chemung 
Group of New York and the Upper Devonian beds of The Gate, northwest 
of Eureka, is the same; and direct comparison with specimens from the 
Burlington sandstones of Iowa and the Chemung shales of New York, shows 
the two forms to be specifically identical. 

Bangniiiolitas t SandiukyensLi Meek. 
Plate y, fig. 4. 

SanguinoUteat SanduskyenHs Meek, 1871. Proc. Acad. Kat ScL Pbilad., vol. xziii, 
p. 68. JWd., 1873. Geol. Surv. Ohio Pal., vol. i, pt. 2, p. 209, pi. xviii, fig. 3. 

Oompare Modiomorpka lingutfarmis Hall. PaL N. Y., vol. v, pt. 1, Plates and Descrip- 
tions, p. 12, pi. xxxiv, figs. 16-17, and M. Eyaleaj p. 13, pi. xli, fig. 28. 

The external form and characters of the shell before me agree with 
those described by Mr. Meek, as shown in his figure. 
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In making an original generic reference, I would place the species under 
Modiomorpha, as it is more closely related to the genus as defined by Pro- 
fessor Hall (Prelim. Notice Lam. Shells, 1870. 8vo., pam., p. 72) than 
to Sanguinolites, as restricted by him to American species. For the present, 
Mr. Meek's provisional reference is retained. 

Formation and locality. — Lower Devonian of Atrypa Peak, Eureka Dis- 
trict, Nevada. 

Sanguinolites ventiioosas W. &, W. (8p). 
Plate XV, fig. 13. 

Orthonota ventricosa White & Whitfield, 1862. Proc. Boston Soo. Nat Hist, vol. 

viii, p. 297. 
Sanguinolites ventricosus Miller, 1877. Gat. Amer. Pal. Foss., p. 203. 

Hall, 1883. Pal. N. Y., vol. v, pt. 1; Plates and Descriptions, 
p. 16, pi. Ixyi, figs. 36-42. 

The Nevada shell possesses all the specific characters of the examples 
of this species from the Burlington sandstone of Iowa, differing only in the 
more angular umbonal ridge, and not quite as expanded posterior end; 
features reduced or enlarged by the nature of the sediment in which the 
shells are embedded. A species referred to this .from the Chemung Group 
of New York has sharp concentric lines instead of the more roimded^lines 
of the Burlington species. 

Formation and locality. — Middle to Upper Devonian, Rescue Hill, west 
of Rescue Cafton, Eureka District, Nevada. 

Genus OONOOARDIUM Bronn. 

Conooardium SVevadensl^ n. sp. 

Plate xvi, figs. 4, 4 a. 

Shell small, cordate when viewed from the anterior end, and subtrig- 

onal on a side view; anterior half ventricose, sloping away rapidly to the 

narrow posterior ext?emity and obliquely truncate anteriorly, the anterior 

slope being more or less concave below the rounded umbonal angle; beaks 

rising above the hinge-line, incurved; hinge-line straight, forming an angle 

of about 80° with the posterior, and 110° with the anterior, margin; hiatus 

not observed in the united valves, but from the outline of the single valve 
12 c D w 
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it was of medium widths and nearly one-half the length of the shell on the 
lower side. 

Surface marked by fine radiating strise on the body and anterior 
slope, and stronger striae or ribs on the alate posterior portion of the shell; 
traces of fine concentric strise are discernible, which under more favorable 
conditions of preservation would probably be a prominent feature. 

This species is allied to a form from the Schoharie grit of New York, 
but with its short ventricose body, slender posterior extension, and rounded 
umbonal angle it differs from any described Devonian species known to me. 

Formation and localities. — Lower Devonian horizon of Gray's Cation, 
and Comb's Peak, Eureka District, Nevada. 

Genus PARACYOLAS Hall. 
Pamoyolas ooddentaUs H. & W. 

Luciita {Paraoyolas) eUiptioay var. ocoidentalis. Hall & Whitfield, 1872. Twenty-fourth 
Ann. Bep. N. Y. State Museum Kat. Hist., p. 189. Twenty-seventh, ibid.j 
pi. xu, figs. 14-16, 1875. 

Paraoyolas ellipticay var. oooidentalis Hall. Pal. N. Y., vol. v, pt 1; Plates and Expla- 
nations, p. 18, pi. Ixxii, figs. 31-33. 

«The specific resemblance of the Nevada to the Ohio shell is so close 
that when placed in the same tray it is difficult to separate the two except 
by lithologic characters. 

It has a much greater vertical range in Nevada than in Ohio, occorring 
near the base and the summit of the Devonian, and in Ohio only at the 
Upper Helderberg horizon. 

Formation and localities. — Lower Devonian of Lone Mountain; Middle 
and Upper Devonian of Rescue Hill, west of Rescue Cation, and at The 
Gate, northwest of Eureka, Nevada. 

Oenos POSIDONOMYA Bronn. 

Posidonomya Imrvim, n. sp. 
Plate iVy fig. 6. 

Shell thin, broadly truncato-ovate. General surface depressed and but 
very slightly convex towards the beak on the rounded umbonal slopes. 



Digitized by 



Google 



FOSSILS OF THE DEVONIAN. 179 

Hinge-line straight, not quite as long as the greatest width of the shell. 
Beaks small, situated on the posterior portion of the anterior half of the 
shell, and nearly but not quite emarginate. 

Surface marked by traces of a few concentric lines of growth. No 
interior characters have been observed. 

Dimensions: height, 2.25''™; breadth, 2.5*^; convexity of right valve 
at the umbo, 2.5"". 

In its smooth surface this species varies from typical examples of 
Posidonomya, but its straight hinge-line and general form ally it more nearly 
to that genus than to any other with which I am acquainted. 

Formation and locality. — Lower Devonian of Atrypa Peak, Eureka Dis- 
trict, Nevada, also at the same horizon on Lone Mountain, 18 miles north- 
west of Eurefey Nevada. 



Posidonomya Devonioa* n. sp. 

Plate iv, fig. 7. 

Shell thin, small, obliquely truncato-ovate. General surface very much 
depressed. Hinge-line straight. (Owing to the breaking away of the ante- 
rior portion this is not certain, but if any deflection from a straight line 
occurs it is very slight). Beaks small, situated near the cardinal margin at 
the anterior third of the distance between the posterior and anterior margins. 

Surface marked by strong concentric lines that terminate on the straight 
cardinal line. ^ 

Interior and hinge characters unknown. 

Dimensions: height, 14™"; breadth, 13™"; convexity of right valve, 1.5™°. 

This species occurs at the same locality as the preceding, but not in 
the same layer of rock. It differs in form and surface markings, in the 
latter feature more closely resembling the typical forms of the genus than 
P. Icevis. 

As with P. IcBviSj we know nothing of the hinge-line or interior char- 
acters, and have only the general form to go by in making the generic 
reference, which renders it more or less provisional and doubtful. Com- 
paring this species, however, with Posidonomya Bronni Voltz, from the 
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Lias (Pictet Traits de Pal., Adas, pi. Ixxxii, fig. 14), there is a striking 
resemblance. 

Formation and locality . — Lower Devonian of Atrypa Peak, Eureka Dis- 
trict, Nevada, and also at the same horizon on Lone Mountain, 18 miles 
northwest of Eureka, Nevada. 

> 

Genus MIOEODON Conrad. 

Oypbicabdella HalL 

Miorodon (C.) maorofttrlatoB^ n. sp. 
Plate V, fig. 5. 

Shell transverse, broadly subovate. General surface depressed, very 
slightly convex. Hinge-line more than half as long as thenshell. Beaks 
small and situated on the anterior quarter of the shell. 

Surface marked by strong concentric lines of growth, seven in a dis- 
tance of 12°^ on the central portion o1^ the shell. 

Dimensions: height, 2*^; length about 4*^. 

In general form this species is not unlike Miorodon complanatus Hall 
(Pal. N. Y., vol. V, pt. 1, Plates and Explanations, pL Ixxiv, figs. 14-19). 
The beaks are more anterior and the surface strise more like lines or short, 
sharp undulations of growth than fine striae. 

The anterior half of the shell is preserved on one specimen, the out- 
lined portion of fig. 5 being taken from another, in which the shell in front 
of the beaks is broken away. 

Formation and locality. — Lower Devonian of Atrypa Peak, Eureka Dis- 
trict, Nevada; also at the same horizon on Lone Mountain, 18 miles north- 
west of Eureka, Nevada. 

Genus ANO^ONTOPSIS McCoy- 

Anodontopais amygdalepformia, n. sp. 
Plate XV, figs. 7, 7 a, h. 

General outline obscurely subtrigonal, moderactely convex; slope from 
below the beaks to the anterior extremity slightly concave, and from this 
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point, which is above the transverse center of the shell, the outline curves 
down into the broiadly-rounded basal margin; posterior extremity a little 
below the transverse center and broadly angular, the line above rounding 
upward into the cardinal line and to the beaks with a uniform curvature; 
beaks elevated above the hinge-line, rather small, and situated on ^he ante- 
rior third of the sheU. 

Surface of cast with an obscure anterior muscular scar and obscure 
concentric lines of growth. 

In the absence of the structure of the hinge the generic reference is ac- 
companied with more or less uncertainty, but in the light that the present 
specimens afford the species is referred tcTthe genus Anodontopsis. 

Formation and localities. — Lower Devonian horizon of Lone Mountain, 
18 miles northwest of Eureka; and Gray's Cation, Eureka District, Nevada. 

Genus SOHIZODUS King. 

Oytherodon Hall. 

Sohisodtui (Oytherodon) orbiciilazi% n. sp. 

Plate V, figs. 8, 8 a. 

Shell of medium size ; suborbicular, or subrhomboidal in outline. Gen- 
eral surface strongly convex, with the umbonal ridge rounded. Beaks small 
and but little elevated above the cardinal line. 

Surface smooth or marked by slightly impressed concentric lines of 
growth. Interior characters unknown. 

Dimensions: height, S""™; breadth, S.S*^;' convexity of right valve, .TS*'"'. 

A small shell (fig. 8 a) still more quadrate in outline occurs in the Lower 
Devonian of Atrypa Peak. It is probable that it is a young shell of the 
species under consideration. 

In Oytherodon {Schizodus) quadrangularis Hall (Pal. N. Y., vol. v, pt. 1, 
Plates and Explanations, p. 18, pi. Ixxv, figs. 31-36), from the Chemung and 
Waverly Groups, we have the nearest form to S. (C) orbicularis. 

The beaks in the former are more subcentral and the outline less sub- 
orbicular. They are, however, very closely allied species. 

Formation and locality. — Lower Devonian of Lone Mountain, 18 miles 
northwest of Eureka, Nevada. 
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Genus CYPRIOAEDINIA HaU. 

Cypiloardinia Indenta Conrad (Sp.)* 

Plate V, fig. 14; pi. xv, fig. 11. 

Cyprieardites indenta Conrad, 1842. Joar. Acad. Nat. Sci. Philad./ voL viii, pt. 2^ p. 
244, pi. xii, fig. 12. 
inflata Conrad, 1842. Ibid.y p. 246, pi. xv, fig. 2. 
Cypricardinia injlata^ var. ^uhequivalim Hall & Whitfield, 1872. Twenty-fourth Ann. 
Rep. N. Y.. State Museum Nat. Hist., p. 189. Idem^ Twenty-seventh 
Ann. Rep., 187.>, pi. xi, figs. 2-4. 
indenta Hall, 1883. Pal. N. Y., vol. v, pt. 1; Plates and Explanations, 
p. 19, pi. Ixxix, figs. 6-23. 

The Nevada specimens agree closely with those from New York and 
the Falls of the Ohio, no apparent variations occurring in a number of speci- 
mens except, it may be, in some young shells, a figure of one of which is 
given on plate v, fig. 14. 

Formation and locality. — Lower Devonian of Atrypa Peak. Eureka Dis- 
trict, Nevada. 

GASTEROPODA. 

Genus PLATYCERAS Conrad. 

Of the eight species of Platyceras from the Lower Devonian horizon, 
five are identical with species of the Upper Helderberg Group of New York, 
viz: Platyceras carinatum Hall, P. conicum Hall, P. dentalium Hall, P. nodo- 
sum Conrad, and P. Thetis Hall (for descriptions and synonyms, see Pro- 
fessor Hall's beautiful monograph of the Devonian Gasteropoda of the State 
of New York, Pal. N. Y., vol. v, pt. 2, 1879), and three appear to be distinct 
from any described forms. 



Platyceras Conradi n. sp. 

Plate xvi, figs. 1, 1 a. 

Shell strongly arcuate, the apex incurved, oblique, and resting against 
the right side of the body whorl; body whorl increasing very gradually in 
size from the inner whorl to the aperture; prominent on the back and some- 
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what flattened on the left side. Aperture varying from irregularly quadrate 
to subquadrangular; peristome sinuous and in some examples marked by a 
prolongation of the dorsal side and a strong sinus on the right posterior 
margin, which in other specimens is quite shallow and carried back on the 
posterior margin. 

Surface, as shown by the cast, strongly striate, parallel to the margin 
of the peristome, and marked by undulations of growth on the body whorl. 

This species is allied to P. Thetis Hall (Pal. N. Y., vol. v, pt 2, p. 8, pi. 
iii, figs. 11-16) in the general form of the body whorl, but diflfers widely in 
its more oblique, arcuate upper portion, a feature distinguishing it from I\ 
symmetricum Hall (be. cit,j p. 9, pi. iii, figs. 17-25) and other allied species. 

Formation and locality. — Lower Devonian horizon of Comb's Peak, Eu- 
reka District, Nevada. 

Platyoeras nodosum Conrad. 

Plate vi, figs. 5, 5 a, h. 

Platyceras nodosus Ctonrad, 1841. Fifth Ann. Rep. Pal. State of K Y., p. 56. 

nodosum Hall, 1859. Pal. N. Y., vol. iii, p. 473, pis. cxv, flgs. 1-6 ; cxvi, figs. 1-4. 
dumosum and P. dumoiunij var. rarispinum Hall, 1876. Pal. N. Y., Illustra- 
tions of Devonian Fossils, Gasteropoda, plates v and vii. 
nodosum Hall, 1879. Pal. K Y., vol. v, pt. 2, p. 17, pi. vii, figs. 4, 5. 

We have very little hesitancy in identifying the species from Lone 
Mountain with specimens from the Oriskany sandstone of Knox, N. Y., and 
the figures of P. nodosum given by Professor Hall. The Nevada shell may 
expand a little more rapidly along the inner volutions, but of this there is 
scarcely any proof The general form and nodose character of the surface 
vary little from the same features in the New York specimens ; not as much 
as the specimens from the same locality vary from each other. 

In New York the species ranges from the Oriskany sandstone to the 
Upper Helderberg Group. In Nevada it is as yet known only from the 
Lower Devonian in association with other Upper Helderberg species. 

Formation and locality. — Lower Devonian of Lone Mountain, 18 miles 
northwest of Eureka, Nevada. 
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Platyoeras nndnlatam, n. sp. 
Plate yi, figs. 2, 2 a. 

Shell small^ depressed; apex incurved; body whorl expanding quite 
rapidly on the outer half of the volution; dorsum subangular and with a 
shallow depression on each side; a second rounded carina appears on the 
left side. The body volution is marked by concentric undulations that are 
slightly sinuous; on the dorsal carina a node appears at the crossing of the 
undulations. Aperture subcircular; peristome sinuate; the undulations 
corresponding to the outline of its margin. 

Surface of shell unknown. 

There is but one specimen of this species in the collections, but it 
is so well distinguished by its general form and the presence of trans- 
verse undulations that there is little danger of confusing it with other spe- 
cies. It is of the same type as Platyceraa Newberryi Hall (PaL N. Y., voL 
iii, p. 333, pi. Ixiii, figs. 146h-6) of the Lower Helderberg Group, and the 
undulations in the cast may owe their origin to the presence of rows of 
nodes or spines on the shell. 

Formation and locality. — Lower Devonian, Brush Peak, Eureka Dis- 
trict, Nevada. 

PUtyoeras thetifonne, n. sp. 

Plate vi, figs. 4, 4 a, d. 

Shell obliquely arcuate from the base with the apex incurved, the nu- 
cleus making about one volution; body whorl gradually increasing in size 
to the aperture; on the back it is strongly carinate; the left side is evenly 
rounded and the right a little flattened, producing a slight carina where 
uniting with the anterior surface. 

Form of aperture unknown. Surface markings not determined. The 
strong carina on the back distinguishes this species fit)m P. Thetis Hall, 
and its gradually expanding body volution, so much like that of P. TMiSy 
from P. carinatum. 

Formation and locality. — Lower Devonian of Brush Peak, Eureka Dis- 
trict, Nevada, in association with Platyceras Conradiy Platyostoma lineatum^ etc. 
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Genus PLATYOSTOMA Conrad. 
Plat]ro«toma lineatnm Conrftd. 

PlatyoHoma lineata Oonrad, 1842. Jour. Acad. Nat. Sci. Philad.^ vol. viii, p. 276, pi. 
xvii, fig. 7. 
Hall, 1876. Pal. N. Y., Illustrations of Devonian Fossils, Gas- 
teropoda, pi. IX, figs. 1-21; Idem.y Pal. N. Y., voL v, pt. 2, p. 21, 
pi. X, figs. 1-21, 1879. 

The only differences to be noted between the Nevada shells and those 
of this species from the Upper Helderberg and Hamilton Groups of New 
York are, that the former average a little less in size and the surface can- 
cellation, formed by the crossing of the revolving and concentric striae, is 
almost obsolete; this latter feature, however, is frequently seen in speci- 
mens from both the New York formations. 

Formation and locality. — Lower Devonian of Comb's Peak, Eureka 
District, Nevada. 

Genus BUOMPHALUS Sowerby, 

Baomphalos Bnrekanrig, n. sp. 

Plate xvi, figs. 2, 2 a. 

Shell large, discoidal, lower side broadly umbilicate. Volutions four 
or more, nearly in the same plane, varying somewhat in different individu- 
als; barely contiguous, gradually and uniformly expanding from the apex; 
section subcircular or transversely subovate, the diameters being as 4 to 5, 
to the outer portion of the last volution where there is a slight angularity 
developed on the upper, outer margin. Aperture slightly expanded, with 
a slight sinus on the upper margin. 

Surface marked by concentric striae parallel to the margin of the aper- 
ture. 

The largest individual observed of this species has a transverse diam- 
eter of 80™", measuring across the volutions. The inner volutions have 
been decollated or removed during the maceration of the shAl, leaving 
only the outer volution and one-half of the next preceding it, the termi- 
nation of which rises slightly above the plane of the outer volution. A 
specimen 55"™ across the volutions has the spire depressed to the plane of 
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the periphery of the outer volution, and in another it is still more depressed^ 
the umbilicus being nearly flat. 

Formation and localities. — Lower horizon of the Devonian limestone, 
ComVs Peak, and Atrypa Peak Ridge, Eureka District, Nevada. 



Eaomphalus (Phanerotintui) laxiui Hall. 
Plate vi, fig.3. 

Euomphalus laxm Hall, 1861. Descriptions of New Species of Fossils, etc., p. 26. 

1862. Fifteenth Ann. Eep. K Y. State Cab. Nat. Hist, p. 54, 
pi. vi, fig. 2. 
{JBccuiiomphalus f ) laxua Hall, 1876. Pal. N. T., Illastrations of Devonian 

Fossils, Gasteropoda, pi. xvi, figs. 16-18. 
comes Hall, 1876. Ihid.^ pi. xvi, figs. 8, 9. 
(Phanerotinus) loans Hall, 1879. Pal. N. T., vol. v, pt. 2, p. 60, pi. xvi^ 

figs. 8, 9, 16-18. 
Compare Phanerotinus paradoxus Winchell, 1863. Proc. Acad. Nat. Sci. 
Philad., vol. xv, p. 21. 

The representatives of this species from the Upper Devonian are 
smaller than the average-sized specimens from the Hamilton Group of New 
York. In the disjoined volutions, broadly umbilicated under-side, gradual 
expansion from the apex, circular section, and concentric surface striae, 
the species is identical with E. laxtcs. 

It seems somewhat improbable that a form of this character should 
range from the Upper Helderberg and Hamilton Groups of New York up 
to the summit of the Devonian in Nevada, but with the large number of 
species which we know are common to the two localities and the identity in 
form between the shells of this species from each locality, there appears no 
other way than to place them under the same specific name. 

There is a species associated with E. laxtis that corresponds closely to 
Euomphalus (S.) Hecate Hall, (Pal. N. Y., vol. v, pt. 2, p. 69, pi. xvi, figs. 
10-14), from the Chemung Group of New York and Pennsylvania, the 
diflference being in the more rapid expansion of the outer volution. The 
specimens at hand are too imperfect for specific description. 

Formation and locality. — Upper Devonian ; The Gate, northwest of 
Eureka, Nevada. 
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Genus ECOULIOMPHALUS Portlock. 

Boouliomplialas DeTOiiioti% n. sp. 

Plate yi, figs. 6,6 a. 

Shell discoid. Volutions, one or two?, widely separated; rapidly 
enlarging; section subtriangular, rounded a little above and also from the 
inner and outer margins down to the obtusely angulated ventral surface. 

Surface unknown. 

A comparison with the figures given by Portlock of the types of the 
genus U. Bucklandi and E. minor (Rep. Geol. Londonderry, Tyrone, &c., 
1847, pp. 411, 412, pi. XXX, figs. 10-12) shows our Devonian species to be 
generically identical with them, although the inner portion of the whorl or 
whorls is broken away, and the surface of the shell destroyed. 

Formation and locality. — Lower Devonian of Atrypa Peak; Eureka 
District, Nevada. 

Genus STEAPAROLLUS Montfort. 

StraparoUas Newarkenaifl, n. 9p. 

Plate xvi, figs. 7, 7 a. 

Shell small; spire slightly elevated above the general plane Umbili- 
cus narrow, scarcely exposing the inner whorls. Volutions four or five, 
very gradually expanding to the outer volution, which increases a little more 
rapidly; transverse section rounded, subangular or obscurely subquad- 
rangular; obtusely angular above and below with a slightly oblique, convex, 
or flattened periphery; gently rounded on the upper surface to the strongly 
defined suture, and on the lower surface to the more sharply rounded edge 
of the umbilicus. 

Surface of the shell marked by concentric strise and lines of growth 
parallel to the margin of the aperture. From the suture they curve slightly 
backward over the upper margin, and then forward to a little below the 
center of the periphery, recurving gently backward to the margin of the 
umbilicus. 
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This species is closely related to several described forms, but differs 
chiefly in having an unusually narrow umbilicus. 

Formation and locality. — Central portion of the Devonian limestone; 
Newark Mountain, Eureka District, Nevada. 



Genus PLATTSOHISMA McCoy. 

Platyachisma f MoCoyi, n. ep. 

Plate ZYii, figs. 1, 1 o-o. 

Shell subdiscoidal in its younger stages of growth, becoming more or 
less trochiform in the adult ; spire moderately elevated. Volutions five or 
six, expanding gradually from the apex to the aperture; periphery rounded, 
acute; upper surface with a distinct depression just above the periphery, that 
increases in width with the enlargement of the volutions so as to give, in 
the adult, a concavity to the surface of the last volution; under side of 
volutions slightly convex; transverse section subrhombic. Aperture irregu- 
larly rounded with a sinuosity in the upper margin. 

Surface marked by lines of growth that curve back to a narrow line 
or band, and then forward to the periphery of the whorl; on the last whorl 
these lines have a broad retral curve from the periphery to the umbilicus. 

This species diflters from the generic type of Platyschisma in having a 
closed umbilicus, and thick shell, but in the typical species the umbilicus 
is very small, and M. Chenu has placed a thick shell, P. applanatus^^ as 
representing the genus. In other respects the generic characters are those 
of Platyschisma, the narrow line formed by the meeting of the stri» not 
forming a true band as in Pleurotomaria. 

Formation and locality. — Central portion of the Devonian limestone ; 
Newark Mountain, Eureka District, Nevada. 

PlatysohiBmaf ambigaiiiii, n. ep. 
Plate xvii, figs. 3, 3 a. 

Shell subdiscoidal, spire short, obtuse. Volutions about five, angular 
and closely united at the suture, forming a slightly convex, unbroken slope 

»Manaal de Conohyliologie, p. 235, fig. 1382, 1869. 
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from the apex to the acute periphery; transverse section subtrigonal; upper 
surface with a slight depiression below the center; under surface slightly 
convex. Umbilicus closed. Aperture nearly round, with the inner lip 
reflected. 

Surface transversely marked by lines of growth that have a retral 
curve on the central portion of the upper surface of the volution. 

This species is doubtfully referred to Platyschisma, owing to its having 
a reflected inner lip and closed umbilicus. The latter, however, was prob- 
ably open in the earlier stages of growth, having been closed by the outer 
volutions. The general aspect of the species^is much like that of several 
forms of Pleurotomaria occurring in the Silurian formations, but the 
absence of a definite mesial band and the presence of the broad sinuosity 
in the upper portion of the aperture, shown by the retral curve of the 
lines of growth, distinguishes it and places its generic relations with Platy- 
schisma or an allied genus. 

Formation and locality. — Upper horizon of the Devonian limestone. The 
Gate, Eureka District, Nevada. 

Genus CALLONEMA HaU. 

CaUonema ocoidentaliB» n. sp. 

Plate xvi, figs. 3, 3 a. 

Shell subglobose, depressed. Spire slightly elevated, consisting of 
about four rounded volutions very regularly increasing in size from the 
apex to the aperture; suture slightly depressed and marking the periphery 
of the preceding volutions. 

Surface exfoliated. The cast shows a few obscure transverse striae that 
curve gently backward from the suture towards the periphery. 

The general aspect of this species is similar to that of Callonema imitator 
H. and W. (Hall, Pal. N. Y., vol. v, pt. 2, p. 53, pi. xiv, figs. 16, 17) of the 
Upper Helderberg Group of the State of Indiana. It difiers in having a 
more depressed spire, and the volutions expanding a little more rapidly. 

Formation and locality. — ^Lower horizon of the Devonian limestone, 
Comb's Peak, Eureka District, Nevada. 
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Genus LOXONEMA Phillips. 

Casts of five species of spiral univalves occur in the lower fossiliferous 
beds of the Devonian limestone. They are in such a condition of preserva- 
tion as to render it difficult in the absence of surface-markings to determine 
their relations, although they evidently belong to the genus Loxonema. 
Professor Hall met with a group of species in the Upper Helderberg Group 
of the State of New York in a similar condition, and assigned specific names 
to those diflTering widely in form and proportions from those already de- 
scribed so as to be distinguished by these characters alone. This course is 
the only one to pursue with such meager and unsatisfactory material when 
it is desirable to specify the diflterent forms, and as this is the case with the 
Nevada species, two of the five are described and referred to Loxonema, and 
a descriptive note given with each of the remaining three, one of which is 
provisionally referred, to Loxonema svibattenuataj of the Upper Helderberg 
Group of New York. 

Loxonema Eurekensiii d. sp. 
Plate xvi, ^g, S, 

Shell turretiform, elongate, robust; spire somewhat rapidly ascending, 
angle of divergence from the apex, 26^. Volutions, eleven or more in a 
specimen of 110™™ in length, slightly convex, and very gradually expand- 
ing from the apex. 

Surface unknown. 

Formation and hcalUy. — Lower horizon of the Devonian limestone; 
divide at the head of the Reese and Berry Cation, Eureka District, Nevada. 



iKMBonema noblla^ o. ip. 
Plate xvi, hg. 9. 

Shell robust, elongate, turretiform; spire rapidly ascending, angle of 
divergence from the apex, 16^. Volutions regularly increasing from the 
apex, slightly convex ; the three lower volutions have a united length of 

50™". 
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This and the preceding species have slight indications of uninterrupted 
concentric lines of growth, so that the generic reference will probably be 
sustained on the finding of more perfect specimens. They are large, robust 
forms, differing very much from each other and from any described species 
occurring at the same geologic horizon. 

Formation and locality. — Lower horizon of the Devonian limestone, 
Comb's Mountain, Eureka District, Nevada. 



Loxonama f snbatteniiatam HoU f 

Loxonema subattentMta Hall, 1861. Descriptions of New Species of Fossils, etc, p. 24. 
Idem.y 1862. Fifteenth Ann. Rep. N. Y. State Cab. Nat Hist., p. 62. Idem.j 
1876. Pal. N. Y., lUastrations of Devonian Fossils, Gasteropoda, pi. xiii, 
figs. 1-3. Idem.y 1879. Pal. N. Y., vol. v, pt 2, p. 40, pi. xiii, figs. i-6. 

The illustrations of this species in the Paleontology of Ne\^ York do 
not show the surface characters, which restricts the comparison to the casts; 
among these the differences between the two, L. subattenuatum and the Ne- 
vada form, are so slight as to make it impossible to separate them on good 
specific characters. 

The species occurs at Comb's Peak, in the Lower Devonian, and at the 
same relative horizon in Gray's Cafion, Eureka District, Nevada. 



Loxonema approxlmatum, n. sp. 

Plat6 vi,fig.7. 

Shell, terebriform; spire rapidly ascending, volutions slightly convex, 
increasing regularly from the apex, the last one a little vertical; six in the 
length of 2J inches from the base. Aperture subelliptical. 

Surface as shown on the inner cast, marked by moderately strong, not 
closely arranged, longitudinal striae that are nearly transverse to the volu- 
tions; the striae arch backward very slightly. 

The description of this species is nearly identical with that of Loxone- 
ma styliola Hall (Pal. N. Y., vol. v, pt. 5?, p 48, pi. xiv, figs. 8, y) from the 
Chemung Group of New York. It differs only in the more elongate form 
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of the volutions and the presence of stronger surface striae, as shown in the^ 
cast. The specific distinction is made on the difierence in form of the volu- 
tions. 

Forination and locality. — Lower Devonian of Atrypa Peak, Eureka Dis- 
trict, Nevada. 

Ijoxonema f (sp. nndt.) 

Shell turretiform, elongate; angle of divergence from the apex, 13° to- 
15°. Volutions gradually enlarging, broad, moderately convex. Surface- 
unknown. 

This species is represented by a fragment preserving three of the lower 
volutions. It is distinguished by its elongate, tapering spire, and broad vo- 
lutions, resembling in this respect Loxonema nobile^ but differing in the- 
greater convexity and form of the volutions. 

Loxonema (sp. andt.) 

Shell terebriform. Spire rapidly ascending; angle of divergence about 
1 2°. Volutions narrow, rounded, gi*adually expanding. Surface obscurely 
shown by faint striae, which bend slightly backward a little below the suture^ 
and make a gentle curve forward to the base of the volution. 

This and the preceding species are associated with Loooonema f subat- 
tenuatum f and Bellerophon perplexa, in the lower fossiliferous horizon of the 
Devonian limestone of Gray's Caiion, Eureka District, Nevada. 

Genus BELLEROPHON Montfort. 

Of the six species represented in the collections from the Devonian 
limestone, two are undescribed and four are either identical with species^ 
described by Professor Hall, from the Devonian strata of the State of New 
York, or so closely allied to them that the grounds for a specific separation 
are not apparent in the specimens at hand. With a large number of more 
perfectly preserved specimens for comparison, it may be that some of the 
identifications will prove to bfe incon-ect and to have been based* on insuffi- 
cient material. 
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Bellerophon perpleza, n. sp. 
Platexvii,fig8.6,6a,(. 

Shell subglobose, the transverse and lateral diameters being 27™™ and 
33™", respectively, in a medium-sized specimen. Volutions five or six, 
broadly rounded on the dorsum, subangular on the dorso-lateral angle of 
each volution, and sloping rapidly into the broad, open mnbilicius from the 
dorso-lateral angle. Each volution embraces the dorsal surface of the pre- 
ceding, leaving the entire umbilical slope of each exposed. The extreme 
transverse section of each volution is equal to four times the lateral section 
as it is measured midway, or at the carina. The aperture is probably sim- 
ilar in form to the transverse section of the last volution, as in a number of 
examples examined no evidence of any expansion was observed. The dor- 
sum has a narrow, well-defined carina. 

Test varying in thickness from .75™™ to 1.50™™, with the variation in 
the size of the shell. 

Surface marked by strong striae; originating on the inner margin of the 
umbilical lobe they cross it obliquely, curving slightly and extending back- 
ward at an angle of 45° to the dorso-lateral angle over which they curve, 
retaining a backward slope of 15° to the dorsal carina. 

The largest specimen in the collection has a transverse diameter of 
50™™. The test is removed from the outer portion of the last volution, the 
mold retaining only the slight dorsal carina, a feature that in another speci- 
men is obsolete ; this, however, is rarely the case as in most examples it 
occurs on the outer volution and may be traced on breaking away the 
volutions to the second or third, where the transverse diameter is fi,ve mil- 
limeters. 

Formation and localities. — Lower horizon of the Devonian limestone, 
Comb's Peak, Gray's Cafion and Atrypa Peak, Eureka District, Nevada. 

BeUerophon Combol, n. sp. 
Plate xvii| figs. 9, 9 a, h. 

Form large, robust, subglobose; exterior shell unknown. In the cast 
the body volution is large, nearly if not quite concealing the inner volu- 
tions; broadly rounded on the doraum and gradually expanding towards 
13 D w 
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the transver6ely ovate aperture; a narrow dorsal carina is distinctly shown 
on the cast, and, very obscurely, traces of transverae striae. 

This is the largest of the several species occurring in the Devonian 
limestone of Nevada. Its length is 48"™; transverse section midway of the 
outer volution 30"^, near the aperture 45™ 

Formation and locality. — Lower horizon of the Devonian limestone, 
Comb's Peak, Eureka District, Nevada. 

BeUerophon lyra Hall (Pal. N. Y., vol. V, pt. 2, p. 113, pi. xxiil, figs. 1, 17-20). 

A single specimen that corresponds in form and surface markings to 
this species occurs in the Devonian limestone on the eastern side of the 
District. It has been slightly worn by exposure to the weather, but not so 
much as to remove the fine, undulating, revolving striae. 

Bellerophon Leda HaU (Pal. N. Y., vol. V, pt. 2, p. 110, pi. xxiil, figs. 2-16). 

The Nevada form is a little less flattened on the dorsum, and the dorsal 
carina is more prominent, as are the revolving striae; this, however, is rather 
the result of a difierence in the conditions of preservation than of absolute 
difierences in the shells; the New York specimens usually occurring in the 
argillaceous shales or shaly limestones have suffered by compression. 

BeUerophon Maera HaUf (Pal. N. Y., vol. v, pt. 2, p. 119, pi. xxv, figs. 9-14; pi. xxvi, 
figb. 10-24). 

A fragment from the higher beds south of The Gate has a thick test 
thickly studded with rows df pustules in a manner similar to that of B. 
Mcera of the Chemung Group of the State of New York. The general 
form of the volutions and dorsal carina also adds to the strength of the 
comparison 

BeUerophon Pelops Hallf (Pal. N. Y., vol. v, pt. 2, p. 95, pi. xxii, figs. 7-13). 

Associated with B. Leda, there is a form that corresponds to one of the 
varieties of this species from the Upper Helderberg limestone of the State 
of New York. The transverse striae of the surface of the body volution 
bending backwai'd towards the dorsal carina and the expanded aperture 
show in the Nevada specimen. 
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Genus SCOLIOSTOMA Braun. 

Sooliostoma Americana, n. sp. 

Plate vi, figs. 1, lo-e. 

Shell small, cylindro-conical exclusive of the expanded inner lip of the 
aperture; apex obtuse; whorls five, slightly convex. Aperture contracted 
and turned obliquely outward and backward at right angles to the outer 
surface of the last whorl; outer lip somewhat thickened and rounded; inner 
lip expanded, extending up on to the whorls and directed outward; a swell- 
ing occurs opposite the outer lip that occupies its lower central portion; 
margin of inner lip very thin. Umbilicus concealed. Shell rather thick. 

Surface of shell marked by a few concentric striae of growth. 

This is a most interesting form, as it is the first species of the genus 
from American rocks, and its occurrence in the Devonian limestones of 
Nevada is such that, when finding only a few fragments of the spire, we 
were led to consider it a land shell, the short, obtuse form recalling speciea 
of the genus Pupa. 

S. Americana departs somewhat from the typical species S, Dannen- 
bergii Braun 1838, (Neues Jahrbuch, Min. Geo. Geol. und Petrefak, p., 298^ 
taf. ii, figs. B, 1-4) in having the aperture contracted and the inner lip more 
expanded, but there are no differences that appear to be of more than spe- 
cific value. 

Formation and localities. — Lower Devonian of Atrypa Peak, and Brush 
Peak, Eureka District, Nevada. 

This species is associated with Productus subacvleatuSy Spirifera undiferar 
Atrypa reticularis, Goniophora perangulata, Platyceras dentaliumy P. carvnatunty 
Bdlerophon perplexa, etc. 

Genus METOPTOMA Pbillips. 
Metoptoma f Devonica, d. sp. 

Plate xvii, figs. 2, 2 a. 

Shell conical, broadly rounded or truncated at the posterior margin; 
uniformly rounded on the lateral and anterior margins; apex posterior and 
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terminating within the margin; the slope from the apex is very slightly 
convex; height a little less than the postero-anterior diameter; test about 
1"°" in thickness. 

Surface markings obscured by the exfoliation of portions of the test 
and the adherence of the matrix; but strong, radiating striae 1"" distant 
from each other, and a few short undulations of growth, are shown on the 
postero-lateral faces. 

Dimensions: height, 17°^; length, 18°*"*; breadth, 22°^. 

Formation and locality. — Lower horizon of the Devonian limestone; west 
side County Peak, Eureka District, Nevada. 

PTEROPODA. 
Genus TENTAOULITES Schlotheim. 

Of the four species of the genus Tentaculites now known to occur in 
the lower horizon of the Devonian limestone, three appear to be specifically 
identical with well-recognized species of the Lower Devonian of the State 
of New York, while the remaining form is distinguished only by the surface 
characters, which are often unreliable owing to the imperfect preservation 
of the test. This is illustrated by Tentaculites gracilistriatus, where, on the 
same block of limestone, specimens occur preserving the annulations and 
fine strise, and others on which it is exceedingly difficult to determine either 

The species are identified by comparisons with specimens from New 
York, and also with the beautiful illustrations and careful descriptions in the 
Paleontology of New York (vol. v, part 2). 

TentacuUtes graoilirtrlatua Hall (Pal. N. Y., vol. v, pt. 2, p. 173, pi. xxxi, figs. 12-14, and 
pi. xxxi A, figs. 37-47). 

This neat and strongly defined species occurs in the greatest numbers 
and is the most widely distributed of the forms found in the Eureka Dis- 
trict. It posesses all the characters given it by its author in describing the 
New York types; the variation in the form and prominence of the annula- 
tions, the solid apical portion devoid of annulations, and the crowded longi- 
tudinal striae are the same in each, as also the general form and dimensions. 
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In New York it is associated with Styliola fissurelluy a species that occurs 
with it at all the localities known in Nevada. 

Tentaoulites soalarifonnis HaU (Pal. N. Y., Tol. V, pt. 2, p. 167, pi. xxxi, figs. 3-11). 

The identification of this species is by the characters of the internal 
mold, the robust form, and the shape and regularity of the annulations. It 
has not been observed in association with Styliola fissurellaj or other congen- 
eric species. 

Professor Hall states that this species has a geographic range of over 
700 miles as known to him, being found in the strata of the Upper Helder- 
berg Hmestone in New York, Ohio, and Indiana. 

Tentaoulitea attenuatua Hall (Pal. N. Y., vol. v, pt. 2, p. 170, pi. xxxi, figs. 19, 20). 

The Nevada specimens of this species are the same in the character of 
the surface markings and the irregularity of the annulations on the slender 
tube, but the species does not appear to have been as gregarious in habit 
as in the Hamilton Group. 

Tentoonlltea beUulus Hall! (Pal. N. Y., vol. v, pt. 2, p. 169, pi. xxxi, figs. 15-18; and pU 
xxxi A, figs. 48-61). 

There occur in association with the preceding species a few specimens 
that are closely allied to T. hellulus. They have the same numerous, sharp, 
regular annulations and attenuate tube, but differ in being smaller, and in 
the absence of the surface markings mentioned by the author of the species. 

Genus STYLIOLA Le Sueur. 
Styliola fiBsoreUa HaU (Pal. N. Y., vol. v, pt. 2, p. 178, pi. xxxi A, figs. 1-30). 

It does not appear to be possible to separate this minute form from the 
species as it occurs in New York. It ranges through the fossil-bearing 
Devonian limestone from the lower horizon at Lone Mountain to the highest 
beds at The Gate, northwest of Eureka, Nevada. 

styliola fiesurella var. intermitteiiB Hall (Pal. N. Y., vol. v, pt. 2, p. 177, pi. XXXi A, figs. 

11-17.) 

This elongate form is represented in the upper strata at The Gate, 
northwest of I^ureka, Eureka District, Nevada. 
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Professor Hall, in speaking of Styliola fissureUa^ says: 

*'In its geographical distribution, the S. fissurella has a remarkable 
range, being known throughout the entire extent of the State of New York 
from east to west, a distance of more than 300 miles. It also occurs in the 
State of Indiana, which gives it a geographical extension of more than 700 
miles in a direct line from its most easterly locality. 

^'In some of its phases it does not seem possible to separate this spe- 
cies from Styliola clavuh^ of Barrande by any external or internal characters 
thus far described or illustrated. The fossils are minute, smooth, or striated 
acicular tubes, presenting in all respects similar features and having similar 
associations, and they are of the same geological age in the two countries. 
In very numerous examples these fossils are striated transversely or longi- 
tudinally, and not unfrequently the two sets of strisB are visible on the same 
specimen. These are apparently only varieties of form and condition of 
the Styliola fisstireUay 

These latter remarks apply in full force to the specimens of this inter- 
esting species as it occurs in Central Nevada. Here it has the same asso- 
ciations and is of the same geologic age. It has not been discovered, as 
far as known, in the interval of 1,600 miles between its former known west- 
em extension in the State of Indiana and the present limit. This is, how- 
ever, largely due to the few localities where the Devonian rocks are ex- 
posed to examinfttion, and the fact that the great mass of Paleozoic strata 
west of the Mississippi Valley have been but partially examined by the geolo- 
gist, and paleontologic investigation has been the result of hasty collecting 
rather than a systematic study of the fauna of any locality or horizon. 

Formation and localUy. — Upper Devonian limestone, Eureka District, 
Nevada. 

Oenus OONULARIA Miller. 
Conulaila (sp. undt.). 

A single fragment was found in the lower beds at Comb's Peak, but 
not in a condition to determine its specific relations. 
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Genus HYOLITHES Eichwald. 
Hyolithes, sp. (f) 
Plate vi, figs. 8, 8 a. 

Form elongate, triangular, tapering regularly and gradually to an acute 
extremity. Transverse section subtriangular, slightly convex on the ventral 
side. Dorsal angle obtuse. Breadth and depth as two to one. Ventral face 
gently convex, arching slightly from the apex to the aperture. Dorsal face 
with a longitudinal concavity about equal to the convexity of the ventral 
face; strongly arched transversely. The aperture is not preserved, but was 
probably oblique, as in allied species. 

Surface of shell unknown, as the only two specimens obtained are in 
the form of casts. This species is very closely allied, if not identical, in 
general form with Hyolithes aclis Hall (Pal. N. Y., vol. v, pt 2, p, 1^7, pi. 
xxxii, figs. 22-30; pi. xxxii A, figs. 23-25) from the Hamilton Group of New 
York. The finding of specimens preserving the shell may show diflferences 
that are not now apparent, and for this reason no specific identification is 
attempted. 

Professor Hall calls attention to the small number of species of Hyo- 
lithes in American Paleozoic strata as compared with other Paleozoic coun- 
tries, and also the limited geographic range of the American species. All 
the collections made during the past few years from the Paleozoic formations 
of the Rocky Mountains and westward have offered no new well-determined 
forms, and but one species is known at present from above the Cambrian, 
or first, fauna Owing to the restricted range of the Devonian species of 
New York, we hesitate to identify this species with H. aoliSj or to define it as 
a new species, until better specimens are collected. 

Formation and locality. — Lower Devonian of Atrypa Peak, Eureka Dis- 
trict, Nevada. 

Genus COLEOLUS Hall. 

Coleolna kovia, n. sp. 

Plate vly fig. 9. 

Shell an extremely elongate, cylindro-conical, straight or slightly 
curved tube ; section circular. 
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Surface of both the inner and outer walls smooth. 

Dimensions: the largest tube obtained has a length of 11"™ and a 
diameter of 0.5"^. 

This species is closely allied to Coleoprion f Bohemicum Barrande (Syst 
Sil. Boh^me., vol. iii, p. 109, pi. xv, fig. 15) from the Upper Silurian of Bo- 
hemia. 

The surface characters of the Bohemian specimen are unknown, and 
we would hesitate in identifying a species of this character from the sum- 
mit of the Devonian in Nevada with one from the Silurian of Bohemia even 
if more was known of each than is at present 

The Nevada species was gregarious, the little slender tubes now lying 
thickly in the shale; some of them have a smooth, shining siuface. The 
shell is rather thick. 

Formation and locality. — Upper Devonian, White Pine shale, on the 
south slope of Diamond Peak, Eureka District, Nevada. 

CEPHALOPODA. 

Genus OBTHOCERAS Breynius. 

Five species of Orthoceras are recognized among the numerous frag- 
ments from the lower horizon of the Devonian limestone. None of them, 
however, are sufficiently represented to be characterized as specifically dis- 
tinct from described species, and their further determination, beyond a note 
of the characters of each, is deferred until more and better material is col- 
lected. 

I. Shell robust, straight, elongate. Transverse section circular in un- 
compressed specimens. Apical angle about 15^, measuring the septate 
portion. Chamber of habitation and initial point unknown. Air-chambers 
numerous and shallow, having a depth of about 5"°" where the diameter is 
25""™. Septa thin, the concavity equal to the interspaces. Sutures gently 
curved, but not oblique to the axis. Siphuncle central; small at its inser- 
tion in the septa; its passage through the interseptal spaces has not been 
observed. Test removed from all observed specimens. There is a large 
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fragment 45"" in diameter, preserving three air-chambers, that is closely 

' related to this form; the concavity of the septa is much greater, being 15"". 

In some respects these fragments are allied to Orthoceras Bebryx Hall 

(Pal. N. Y., vol. V, pt 2, p. 275), of the Hamilton and Chemung Groups of 

New York, but appear to belong to a distinct species. 

II. This is a more slender form than the preceding, and diminishes less 
rapidly in receding from the chamber of habitation. Transverse section 
circular. Apical angle, 5^ to 6°. Chamber of habitation large, without any 
constriction as far as observed. Air-chambers numerous, having a depth of 
3"" where the diameter of the tube is 13"". Septa thin, the concavity 
equal to a little less than the interspaces. Sutures transverse, straight. 

The best preserved specimen is 60"" in length, with a diameter at the 
septate end of 11"", near the mouth of the chamber of habitation of 16"", 
the chamber of habitation having a length of 35"". Surface characters un- 
known. This form is related to Orthoceras exile Hall (Pal. N. Y., vol v, 
pt 2, p. 290), of the Hamilton Group of New York. 

III. This fragment has three septa in a length of 25""; transverse sec- 
tion slightly ovate, as 8 to 9 ; greatest diameter, 27"". Apical angle about 5^. 
Septa thin, with a concavity equal to the depth of the chambers Siphuncle 
eccentric, distant from the nearest point on the walls of the air-chambers 
about two-fifths the greatest diameter of the tube. The diameter at the 
septa is 2"", where the major diameter of the tube is 18"". 

The greater depth of the air-chambers and the eccentric position of the 
siphuncle distinguish this from the preceding form. 

IV. Several small fragments of an annulated species occur that are not 
unlike portions of small specimens of Orthoceras Thoas Hall (Pal. N. Y., vol. 
V, pt. 2, p. 261), of the Upper Helderberg Group. A specimen 7"" in 
diameter has seven annulations in a distance of 21"". Septa and siphuncle 
not observed. 

V. Large annulated form, 30"" in diameter. Annulations narrow, de- 
pressed, with a broad, slightly-depressed area between them, five annula- 
tions in a distance of 30"". The margins of the septa appear about midway 
between the annulations. » 
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There are also a number of elongate, slender tubes, the relations of 
which have not been determined. They are probably the young of one of 
the smooth-tubed forms. 

Formation and localUities. — Devonian limestone; Comb's Peak and Lone 
Mountain, Eureka District, Nevada. 



Oenos 60MPH0GEBAS Sowerby. 

Oomphooaraa saboviforme, n. sp. 

Plate XYii, figs. 8, 8 a. 

Shell small, subglobose, attenuated towards the apex from the last 
chamber. Transverse section subcircular. The point of greatest transverse 
section of the grand chamber is a little anterior to the last septum. Tube 
expanding regularly, with the sides nearly straight up to the chamber of 
habitation, where it is somewhat inflated. Chamber of habitation rather 
large, with the slightly convex ventral and lateral faces sloping gradually 
to the apertural extremity, while the dorsal face, which is gently concave 
above the zone of greatest transverse section, is at right angles to the plane 
of the last septum. 

Air-chambers numerous, regular, not perceptibly increasing in depth 
from where the tuUe is 10"" in diameter to the chamber of habitation; 
average depth nearly 2"", or ten chambers in a distance of 1 9"". Sutures 
straight and horizontal. Siphuncle small, situated near the ventral margin; 
diameter 2"", where the ventre -dorsal diameter of the tube is 17""°; its 
structural elements are unknown, as the cast shows only the diameter. 
Internal mold of the tube apparently smooth. Length of chamber of habi- 
tation (grand chamber), 18""; greatest diameter, 24""; length of tube, em- 
bracing ten air-chambers, 19""; anteriordiameterof last chamber, 22""; of 
first apical chamber preserved in the specimen, 10"". 

This species is distinguished from G. oviforme Hall (Pal. N. Y., vol. v, 
pt. 2, p. 344) of the Upper Helderberg Group of New York, by the more 
attenuated and less ovate form, and the uniform and more shallow cham- 
bers. It also resembles G. raphanus Hall {he. cU.j p. 347), of the Hamilton 
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Group. The latter is more slender, and has a less gibbous chamber of habi- 
tation. 

Formation and locality. — Upper horizon of the Devonian limestone; The 
Gate, northwest of Eureka, Eureka District, Nevada. 

Genus OYSTOOEBAS Goldfuss. 

Cyrtooeras Neradensa, n. sp. 

Plate xvii, figs.?, 7«. 

This species is represented by a portion of the chambered tube 30°** 
in length; the apical extremity, beyond a diameter of 10™°, and the cham- 
ber of habitation having been broken away. 

Shell small, regularly curved, the depth of the arc of curvature being 
2"°* in a length of 30°*™. Transverse section subcircular. Apical angle of 
the lateral faces about 10^. Air-chambers numerous, varying in depth from 
2"" to 3°*°* in a distance of 30°*°*, the larger extremity having a depth of 
1 T""* and the apical section of 10°*". Septa smooth, with a concavity a little 
less than the depth of the air-chambers. Sutures horizontal, with a slight 
backward curvature on the dorsal side. Siphuncle central. Test thin. 

Surface marked by lines of growth that have a somewhat obtuse sinus 
on the ventral side. The internal mold preserves a trace of the exterior 
markings of the test • 

This species resembles Cyrtoceras {Oomphoceras) mettda Hall (Pal. N. Y., 
vol. V, pt 2, p. 360), of the Upper Helderberg Group of New York. It 
differs in the central position of the siphuncle, apical angle, and curvature 
of the sutures. 

Formafion and locality. — Lower horizon of the Devonian limestone. 
Comb's Peak, Eureka District, Nevada. 

Gtenus GONIATITES De Haan. 

Gtoniatitea deaideratiii» n. sp. 

Plate xvii, fig. 10. 

Shell discoid; estimating, from the depth of the umbilicus, the thick- 
ness of the disk is about 10°^. Inhere were probably four volutions; two 
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are preserved in the specimen before us, with a third partially shown ; the 
outer ones embrace but little of the inner; they are somewhat flattened and 
apparently sharply rounded on the ventral lobe. Umbilicus wide, exposing 
all the inner volutions. The volutions enlarge very gi'adually until towards 
the outer portion of the last volution, or the grand chamber, where the ex- 
pansion is slightly increased. 

The entire dimensions of the chamber of habitation are unknown, as a 
portion is broken away and the latter septa are partially concealed by the 
test ; the part remaining, however, indicates that it was large. Four septa 
are seen on the outer volution, obtained by cutting away a portion of the 
test ; they are thin and uniform, curving a little forward on the umbilical 
margin and then gently curving backward, including a single broad, flat- 
tened lobe which occupies the entire width of the volution. Ventral lobe 
unknown. Test thin. 

Surface marked by strong striae and lines of growth that curve forward 
from the umbilicate lobe, crossing the direction of the septa at an acute an- 
gle near the umbilical margin and nearly at right angles on the outer por- 
tion of the volution. 

This species differs in its wide umbilicus , united with the direction of 
the surface striae and septa from any form that has come within our obser- 
vation. 

Formation and locality. — Devonian limestone. Comb's Peak, Eureka 
District, Nevada. 

CRUSTACEA. 

Genus BEYRICHLA. McCoy. 

Beyxiohia (Primitia) occidentalis, n. sp. 

Plate xvii, figs. 4, 4 a. 

Carapace large, Leperditia-like in outline, 4 5"*" in length by 2.75"°' in 
breadth ; strongly convex ; dorsal margin slightly incurved two-thirds the 
length of the valves and terminating anteriorly and posteriorly in obtuse 
angles formed by its union with the anterior and posterior margins ; ventral 
margin gently curved to its union with the broadly rounded anterior and 
posterior margins. Two deep and slightly curved sulci penetrate the cen- 
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tral dorsal region of the valve, terminating about three-fifths the distance 
across the valve from the dorsal margin; the posterior sulcus is narrow and 
curves backward, while the anterior is quite broad, with a forward curve, 
each having its origin on the dorsal margin as a faint groove and deepening 
with the convexity of the valve ; this, united with the opposite curvature 
of the sulci, forms an elongate lobe or tubercle on the central dorsal portion 
of the valve ; on casts of the carapace, and on valves where the two sulci 
are united by a slight sulcus at their lower termination, the size and appear- 
ance of the tubercle is greatly increased; a shallow groove occurs just within 
the anterior and posterior dorsal angles and extends a short distance down 
the anterior and posterior margins, where it becomes obsolete; two small, 
elongate nodes are situated near the dorsal margin, each a little within the 
anterior and posterior dorsal groove respectively ; the surface of the nodes, 
the central lobe, and margins of the sulci are smoothly and evenly rounded 

Surface finely granulated, the granules arranged along minute, irreg- 
ular striae, or lines that radiate from the outer margins of the sulci to the 
anterior, posterior, and ventral margins. 

The presence of the two sulci, as seen in all the adult individuals, 
properly refers this species to the genus Beyrichia. A study of a series of 
specimens, however, that pass from the largest size down to individuals 
1°^ in length, shows that the posterior sulcus becomes more obscure with 
the decrease in size of the individual, and that when the shell is 1"*™ in length 
the posterior sulcus is obsolete and a true unisulcate Beyrichia results that 
may be referred to the genus Primitia (plate xvii, fig. 4 a). The adult is a 
member of the corrugate group of Beyrichiae, of which Beyrichia Wilckensiana 
Jones (Ann. and Mag. Nat Hist., 2d ser., voLxvi, p.89, pi. v, figs. 17, 18, 1855) 
is the type, and the young form, of the **Simplices" of which B. (Primitia) 
strangulata (Salter) Jones (Ann. and Mag. Nat Hist, 2d ser., vol. xvi, p. 171, 
pi. vi, fig. 18, 1855; Jfeirf., 3d ser., vol. xvi, p. 416, 1865), or B. {Primitia) 
simpkx J ones (Quart. Jour. Geol. Soc, vol. ix, p. 161, pi. vii, fig. 7) is the type. 

Formation and localities. — Lower horizon of the Devonian limestone; 
Newark Mountain, Eureka District, and Lone Mountain, 18 miles north- 
west of Eureka, Nevada. 
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In the collections from the White Pine District, this species is found 
in the Upper Devonian of Telegraph Peak. The specimens all belong to 
the smaller variety in which the double sinus is almost obsolete. 



Genns LEPERDITLA. Roualt. 

Leperditia rotondata, n. sp. 
Plate xvi, flg. 5. 

Carapace of medium size, 5™" in length by 3.5"^ in breadth; convex, 
subovate in outline, with the anterior extremity a little narrower than the 
posterior; dorsal margin straight, about five-sixths the length of the valves; 
it terminates anteriorly and posteriorly in simple or slightly produced 
angles formed by its union with the anterior and posterior margins respect- 
ively; anterior and posterior margins broadly rounded; ventral margin 
regularly curved and on the right valve turned under, forming a rounded 
ventral edge to the carapace; ventral valve proportionally narrower than 
the right, and terminating in a plain edge on the ventral margin. 

The uniform convexity of the surface is broken on the anterior and 
posterior dorsal angles by a slight groove just within the margin, and on 
the anterior dorsal region by a faintly-defined sulcus, indicating the position 
of the depressed eye-tubercle; muscular scar a little posterior to the center 
of the valve, as shown, on a large right valve, by its having a lighter color 
than the carapace. 

Surface smooth to the eye, but minutely punctate under a strong 
magnifying glass. n 

Formation and locality. — Lower horizon of the Devonian limestone; 
southeast of Richmond Mountain, Eureka District, Nevada. 
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PCECILOPODA. 
Genus PHACOPS Emmerich. 
Phacops rana Green (Sp.)« 
Calymene bu/Oy var. rana Green, 1832. Monograph Trilobites North America, p. 42. 
Phacops rana Hall, 1861. Desc. New Species of Fossils, etc., p. 65. Idem.y 1862. Fif- 
teenth Ann. Eep. N. T. State Cab. Nat. His., p. 93. 
Meek & Wortheu, 1868. Geol. Surv. 111., vol. iii, p. 447, pi. ii, figs. lo^e. 
Nicholson, 1873. Pal. Prov. Ontario, p. 12:^, flg. 5, 6 a. 
Hall, 1876. Pal. N. Y., Illustrations of Devonian Fossils, Crustacea, pi. 

vii, figs. 1-11; pi. viii, figs. 1-17. 
Whitfield, 1883. Geol. Wisconsin, vol. iv, p. 339, pi. xxvii, figs. 17-19. 
Compare Phacops bombijrons Hall. Pal. N. Y., Illustrations Devonian Fossils, Crus- 
tacea, pi. vi, figs. 18-29. 

A comparison of specimens from the Hamilton Group of New York 
with those from Nevada shows variations that are quite strongly marked, 
but which are scarcely of specific importance, if we consider that the east- 
ern form is imbedded in a shale and more or less compressed, while the 
Nevada examples are in a limestone, and have also undergone slight 
changes resulting from the differences in their original habitat as compared 
with the New York specimens. The glabella of the Nevada form is more 
inflated and protruded in front, a narrow furrow occurs between it and the 
eye, and the entire head is much more convex, but in one or two specimens 
these characters are reduced and a typical head of Phacops rana is shown. 
The species as seen in most of the specimens resembles, in its prominent gla- 
bella marked in the cast by the little elevations that filled the hollows of 
the pustules seen in the outer surface of the dorsal shell, Phacops bgrnbifrons, 
and appears to be a species uniting the latter and Phacops rana. 

Fonnation and localities, — Lower horizon of the Devonian limestone; 
Comb's Peak and other localities in the Eureka District; also at Lone 
Mountain, 18 miles northwest of Eureka, Nevada. 

Genus DALMANITES Emmericb.^^ 

Dalmanites Meeki, n. sp. 
Plate xvii, figs. 5, ba-c, 
Dalmanites (undt. sp.) Meek, 1877. Geol. Expl. Fortieth Parallel, vol. iv, p. 48, pi. i, 
figs. 11, 11 a. 

The general form and the characters of the thorax are unknown, the 
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description of the species being based on portions of the cephalic shield and 
entire specimens of the pygidium. 

The glabella is subclavate, moderately convex, and separated from the 
fixed cheeks by a well-defined furrow; anterior lobe composing more than 
half of its entire area, transversely subovate, the length being two-thirds of 
the width; lateral furrows distinctly defined, deepest at the inner end; the 
anterior furrow extends obliquely forward and the two posterior pairs have 
a slight inclination backward ; this gives to the anterior lateral lobe a 
narrow base and wider terminal portion, or a subtrigonal form to the lobe; 
the two posterior lobes are shorter and with their sides subparallel to each 
other. Occipital segment slightly rounded, almost flat on the upper portion 
in the cast, broadest at the center, narrowing slightly towards the dorsal 
furrows; occipital furrow strongly defined, ai'ching a little forward at the 
center. Fragments of the fixed cheeks and palpebral lobe, with a free 
cheek found associated with them, show a large reniform eye situated oppo- 
site the anterior lateral lobe of the glabella with a deep furrow extending 
around its base; the slope from the eye to the shallow marginal groove is 
quite abrupt and gives considerable convexity to the head; the outer margin 
is of medium width,, with a gentle slope outward. 

Hypostoma subtriangular, as wide anteriorly as long, moderately con- 
vex; anterior margin gently curved; lateral margins contract quite rapidly 
at the anterior lateral angles and then converge regularly to the posterior 
extremity, where they converge very abruptly, forming an obtuse point 
which has several short spines or points along its lateral margins; a sulcus 
that rises on the lateral margin curves backward, and unites with its fellow 
at the center three-fourths the distance from the anterior to the posterior 
extremity; a broad shallow groove crosses anterior and subparallel to this, 
giving a lobed appearance to the posterior half of the hypostoma. 

Thorax: A cast of a single segment is all that occurs associated with the 
other parts of this species; the median lobe is moderately convex and 
nearly transverse; lateral lobe curves outward and a little backward, ter- 
minating in a rather abrupt point; pleural groove deep, crossing the seg- 
ment obliquely from the anterior margin to the posterior outer angle. 

^Dalmania, Emmerioh, 1845; modified by Barrande to Dalmanites in 1852. 
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Pygidium moderately convex, subti-igonal in outline; length two- thirds 
of the width; anterior lateral angles a little rounded, lateral margins con- 
verge with a slight outward curve to the base of a strong upward-curving 
spine that forms the posterior extremity of the pygidum, the spine curving 
up at an angle of 45° in adult specimens and from 35° to 25° in the younger 
individuals; median lobe less convex than the lateral lobes and two-thirds 
as wide, uniformly rounded, and tapering gradually to the posterior extrem- 
ity; marked by 13 to 15 well-defined annulations and an elongate terminal 
ring; lateral lobes with 10 to 11 strongly defined ribs that curve in their 
outer half obliquely backward, terminating just within the narrow margin. 

Surface of the glabella, thoracic segments, and pygidium punctate. 

This is the largest trilobite yet discovered in the Devonian of the West 
Individuals 35®°' in length are indicated by the larger fragments, and one 
hypostoma is 7*^ in length. 

The pygidium resembles that of Balmanites micrurus of the Lower 
Helderberg limestone of New York (Pal. N. Y., voLiii, p. 359, plate Ixxiv, figs. 
13-20), but differs in the less number of annulations in the lobe and in the 
punctate surface. To D. anchiops Green (sp.) (Pal. N. Y., Illustrations of 
Devonian Fossils, Crustacea, pi. ix) of the Upper Helderberg limestone of 
New York, it has a strong resemblance when compared to young individ- 
uals, but differences exist that readily separate the species. 

The late Mr. F. B. Meek described and illustrated fragments of an 
unknown form of Dalmanites, from the Devonian limestone of the Piiion 
Range of Central Nevada, and the two pygidiae illustrated are closely related 
to those from the Eureka District, the character of the surface, which is 
smooth or granulose, as seen in badly weathered specimens, alone appear- 
ing to be different. 

The specific name is given as a slight recognition of Mr. Meek's ex- 
tended and valuable contributions to our knowledge of the invertebrate 
Paleontology of the Western United States. 

Formation and locality. — Lower horizon of the Devonian limestone, 
Comb's Peak, and on the divide at the head of the Reese and Berry Cafion, 
.Eureka District, Nevada. 
14 o D w 
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Dalmanites (undt. 8p.)< 

At Comb'8 Peak a small and very perfect glabella of a species of Dal- 
manites was found. It is quite distinct from the associated Dalmanites Meekiy 
as the surface is finely granulose with larger granules irregularly inter- 
spersed; the determination of its specific relations is left until more material 
can be obtained. 

Genus PROETUS Steininger. 

Proetua Haldemani Ho 11. 

Proetus Haldemani Hall, 1801. Descriptions of New Species of Fossils, etc., p. 74. 

Haldemani Hall, 1862. Fifteenth Ann. Rep. N. Y. State Cab. Nat. Hist., p. 102. 

Haldemani Hall, 1876. Pal. N. Y., Illustrations of Devonian Fossils, Desc. 

pi. xxi, figs. 7, 8, 9. • 

Of this species the glabella and pygidium were alone obtained. The 
glabella varies from that of Proetus Haldemani in being more compressed 
and the pygidium in having one or two less annulations in the median lobe; 
otherwise they appear to be identical. 

Formation and locality. — Devonian limestone. Rescue Hill, west side of 
Rescue Cafion, Eureka District, Nevada. 

Proetus marglnalls Conrad (Sp.). 

Calymene marginalis (!) Conrad, 1839. Ann. Rep. Pal. N. Y., p. 66. 

Proetus marginalis Hall, 1861. Descriptions of New Species of Fossils, etc., p. 76. 

marginalis Hall, 1862. Fifteenth Ann. Rep. N. Y. State Cab. Nat. Hist., p. 104. 

marginalis Hall, 1876. Pal. N. Y., Illustrations of Devonian Fossils, Crustacea^ 
pi. xxi, figs. 24-28. 

We fail to discover, on a direct comparison of specimens of Proetus 
marginalisj from the Tully limestone of New York and entire specimens 
from Comb's Peak, any characters that would warrant the separation of 
the latter as a distinct species. The most prominent variation is in the 
width and outline of the border of the head, but on examining the figures 
given by Professor Hall, on plate xxi (Illustrations of Devonian Fossils)^ 
quite as wide a variation is shown between figs. 25 and 26 as between indi- 
viduals from New York and Nevad^i. Continuing the comparison with 
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New York specimens of the genus, P. clartiSy Hall, of the same work, plate 
XX, fig. 12, is nearly identical with the Nevada form, its greater width and 
less convexity distinguishing it, also a slight difference in the details of 
the border of the head, features that in many species of the genera Caly- 
mene, Asaphus, etc., are not of specific importance unless very strongly 
marked. 

Formcdion and locality. — Lower horizon of the Devonian limestone; 
Comb's Peak, Eureka District, Nevada. 

Genus PHILLIPSIA Portlock. 

PhilUpsia ooronata Hall t 

Phillipsia t (Brachymetopus t) omata Hall, 1876. Pal. N. Y., lUastrations of Devonian 
Fossils, Crustacea, pi. xxi, fig. 1 (Nat. P. oriiata Portlock 1843). 
coronata Hall, 1877. Oat. Amer. Pal. Foss., Miller, p. 221. 

The central portion of the head is alone preserved in the specimen 
from Nevada ; lateral compression has distorted its outline and convexity 
so that the comparison with the fragment from the Hamilton Group of 
New York, in which the glabella and frontal border is preserved, is neces- 
sarily imperfect, but from the close relations of the two, the species from 
Newark Mountain is for the present referred to PhilUpsia coronata. 

Formation and locality. — Middle horizon of the Devonian limestone; 
Newark Mountain, Eureka District, Nevada. 

SUPPOSED EGGS OF THE TBIIiOBITB. 

Numerous small, spheroidal bodies, one-half a millimeter in diameter, 
occur in the Devonian limestone of Lone Mountain in association with the 
fragmentary remains of Phacops rana^ Proetus margincdis^ and Dalmanites 
Meeki. In appearance they resemble the forms illustrated by M. Barrande,*^ 
which he considers the. eggs of the trilobite. A careful examination does 
not lead me to make any other reference of them, as they answer very 
closely to what I would conceive as the ova of the trilobite, and their 
association with the remains of trilobites also favors this view. 

"Syst. Sil. Bohfime, p. 276, vol. i, Trilobitee, pi. xxvii, figs. 1-3, 1852. 
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A list of all the species known to occur in the Carboniferous formation 
of the Eureka District is given in the systematic catalogue at the end of 
this report, and only the rarer forms and new species are mentioned in 
the text. In some instances a species is partially identified by fragments, 
in which case the similarity to the described species is mentioned in the cat- 
alogue. 

ECHINODERMATA. 

Of this class, representatives of the Echinidea were obtained in the 
spines of two species, and of the Crinoidea in numerous segments of the 
columns of several species. As a whole the class is very imperfectly repre- 
sented in the central portions of the Rocky Mountain area, and with the ex- 
ception of a few species from Montana and New Mexico the great Crinoidal 
fauna of the Lower Carboniferous limestones of the Mississippi Valley is 
unknown in the Rocky Mountains. A further examination of the Lake 
Valley District in New Mexico, however, will undoubtedly add largely to 
the knowledge of the distribution of the Crinoidal fauna, as several species 
from there are identical with those from the Burlington limestone. 

Since the above was written Mr. F. Springer (Amer. Jour. Sci., vol. xxvii, 
p. 97, 1883), has described a large and varied fauna from the Lake Valley 
District 

Genus AEOH^OCIDARIS McCoy. 
ArcheeocidarlB, sp.f 

Two species are represented by the spines. One is very much like A. 
Wortheni Hall (Geol. Surv. Iowa, vol. i, pt. 2, p. 700, 1858), and the other 

212 
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approaches A, Shumardana Hall {Ibid., p. 699) of the Lower Carboniferous 
limestone. 

Formation and locality. — Lower portion of the Lower Carboniferous 
limestone on east slope of a small conical hill on the east side of Secret- 
cafion-road Cafion, Eureka District, Nevada. 



BRACHIOPODA. 

Genus DISCINA Laraarcfc 

Discina Newberryi Hall. 

Plate xviii, fiRs. 3 (2, 2 at). 

Discina newberryi Hall, 1863. Sixteenth Ann. Rep. N. Y. State Cab. Nat. Hist., p. 30. 

Pal. N. Y., 1867, vol. iv, p. 25, pi. i, figs. 10a, ft, lla-c. 
Discina {Orbiculoidea) Newberryi Meek, 1876. Pal. Ohio, vol. ii, p. 277, pi. xiv, figs. 1 a-d. 

The Eureka shells present no features by which they can be distin- 
guished from this species when directly compared with authentic specimens 
from the Waverly sandstones of Ohio. 

At a little lower horizon a form of Discina occurs in a black shale that 
may belong to this species. All the specimens are more or less distorted 
by pressure. The two valves are shown by figs. 2, 2 a of plate xviii. 

Formation and localities. — Lower portion of the Carboniferous Group, 
Richmond Mountain and on east slope of a small conical hill on the east 
side of Secret-caflon-road Cafion, Eureka District, Nevada. 



Discina xiitida Phillips. 
Plate yii, figs. 4, 4 a. 

Orbicula nitida Phillips, 1836. Geol. of Yorkshire, pt. 2, p. 221, pi. xi, figs. 10-13. 
Discifui Missouriensis Shumard, 1860. Trans. St. Louis Acad. Sci., vol. i, p. 221 (as deter- 
mined by Meek). 
nitida Meek & Worthen, 1873. Geol. Siu:v. 111., vol. v, p. 572, pi. xxv, fig. 1. 
For description and synonomy, see Mon. Brit.^ Foss. Brach. DavidsoD, vol. ii, p. 197. 

Well-marked examples of this species occur in the Lower Carbonifer- 
ous limestone of Coal Hill, in the Pancake Range, and also on the west side 
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of Mokomoke Ridge, White Pine Mining District, Nevada. This horizon 
is nearly equivalent to that in the Eureka District, where D. Newberryi is so 
abundant. 

Diaoina oonnata, n. c^. 
Plate yii, figs. 3, 3 a. 

Shell subcircular, a little more expanded in front than on the posterior 
portion. 

The larger or upper valve is depressed conical with the apex below the 
greatest elevation of the shell and near to or on a line with the posterior 
margin. 

Surface marked by concentric stride and very delicate radiating lines, 
the latter showing more prominently on the interior of the shell. 

The* only interior markings shown are two long, slender, slightly ele- 
vated median ridges with a shallow depression between them. 

Dimensions: width, 3"^; elevation of upper valve, 8"". There are two 
specimens of the upper valve of this fine Discina in the collection, both of 
which have the apex nearly over the posterior margin. It may be that it 
is only a vaiiety of Discina nitida, but with our present knowledge of the 
two forms a specific name is given to it. 

Formation and locality. — ^Lower portion of Lower Carboniferous lime- 
stone in caflon directly south of a smaU conical hill on the east side of 
Secret-caflon-road Cation, Eureka District, Nevada. 



Genus PRODUCTUS Sowerby. 

Productas subacnleatns March. 
Plate Tii, fig. 2. 

Synonomy: See descriptioDS of Devonian Brachiopods, <mte^ p. 128. 

A direct comparison with the Upper Devonian specimens of this species 
shows that the Lower Carboniferous specimens are identical, although a 
belt of conglomerate 3,000 feet in thickness separates them in t^e geologic 
section. 
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The Carboniferous form\ is associated with Productus Cora, P. semire- 
ticulatuSj P. muricatuSy P. elegans^ Spirifera Rockymontana, S. camerata, etc. 

Formation and locality. — Lower portion of Lower Carboniferous lime- 
stone, in cafion directly south of a small conical hill on east side of Secret- 
cafion-road Cailon, Eureka District, Nevada. 

Genus SPIRIFEEA Sowerby. 

Spixlfera trigonaUs Martin (Sp.)* 
Plate xviii, fig. 11. 

Oonchyliolites anamites trigonalis Martin, 1809. Pet. Derb., tab. xxxvi, fig. 1. 

Splrifer trigonalis Sowerby, 1820. Min. Con., tab. 265, fig. 1 (not 2 and 3). 

Spirifera trigonalis, var. a, McCoy, 1866. Brit. Pal. Foss., p. 423. 

trigonalis Davidson, 1858. Brit. Garb, Bracbiopoda, p. 29, pi. v, figs. 25- 

34; 35-37? 
bisulcaia Davidson, 1861. Ibid. Mr. Davidson gives the synouomy up to the 
date of bis publication, 1853, also that of Spirifera crassa De Koninck, Spiri- 
fera grandicostatay and S. transiens McCoy, which he regards as forms of this 
widely varying species. 

Spirifer increbescens Hall, 1858. Geol. Surv. Iowa, vol. i, pt. 2, p. 706, pi. xxvii, figs. 6a-t. 

After a most careful study of a large series of specimens of this species, 
Mr. Davidson has united all the forms previously placed under the species 
mentioned in the list of synonyms as variations of a single very variable 
species and, in speaking of the winged, simple form and the transversely 
oval, rounded, thickened variety crassa^ says: "The notion of both being 
the modification of a single species will, to the generality of observers, 
appear absurd ; still if we find every variation connecting these extremes, 
are we to refuse the evidence of our eyes and senses, and to create as many 
species as we possess specimens?" An examination of Mr. Davidson's beauti- 
ful illustrations cannot fail to convince one of the specific relationship of 
the different forms, and I have no doubt that the Nevada shell before me is 
one of the varieties of this widely-distributed species. 

In the Mississippi Valley it is found in the Chester limestone of the 
Lower Carboniferous formation of the State of Illinois, and described by 
Professor Hall as Spirifera increbescens. Mr. Davidson states that it is 
abundant in England, Ireland, and Scotland, and that on the Continent it is 
found in Belgium. 
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Formation and localities. — Lower portion of the Carboniferous Group, 
summit of Diamond Peak, and in the low hills at the mouth of Hayes' 
Cafion, Eureka District, Nevada. 



Spirifera Leldyi N. and P. 

Plate xviii, figs. 4, 4 a. 

Spirifera Leidyij Norwood & Pratten, 1855. Jour. Acad. Nat. Sci. Philad., 2d series, 

vol. iii, p. 72, pi. ix, figs. 2 Or-c. 
Spirifera Ufurcatus^ Hall, 1857. Trafls. Albany Institute, vol. iv, p. 8. 
Spirifera bifurcata, Whitfield, 1882. Ball. Amer. Mus. Nat. Hist., vol. i, No. 3, p. 47, 

pi. vi, figs. 13-15. In the remarks accompanying the latter reference, Mr. 

Whitfield considers S. hifurcata as a synonym of 8. Leidyi. 

The only mention of the occun:ence of this species west of the Missis- 
sippi basin is found in a list of Carboniferous fossils from the Oquirrh Range, 
Utah, given in the second volume of the Geological Exploration of the For- 
tieth Parallel, page 447. 

There appears to be little doubt of the specific identity of the Nevada 
shell with that from the typical locality in the Chester limestone of Illinois. 

Formation and localities. — Lower portion of the Carboniferous Group, 
Richmond Mountain, and on the low hills south of the mouth of Hayes* 
Cafion, Eureka District, Nevada. 



Spixlfera annectans, u. sp. 
Plate xviii, figs. 7, 7 a. 

Shell below the medium size, somewhat inflated, length and breadth as 
3 to 4, respectively ; anterior and lateral margins forming rather more than 
a semicircle before uniting with the cardinal line, which is about three-fifths 
the breadth of the shell. 

Ventral valve with a strongly defined mesial sinus extending to the 
extremity of the rather prominent, incurved beak ; the bottom of the sinus 
is but slightly rounded and with a scarcely perceptible elevated line along 
the center ; the sinus is bordered by a rounded rib, outside of which, on 
each side, there are four ribs, the outer almost obsolete on the smooth 
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upper lateral slopes of the valve ; area beneath the beak unknown, as it is 
concealed by the adhering matrix. Dorsal valve nearly as convex as the 
ventral ; beak small, incurved, and projecting a little over the hinge margin; 
mesial lobe elevated, about as broad as the sinus of the opposite valve and 
with a slight median groove; lateral ribs, four on each side. 

Surface of valves marked by fine concentric lines of growth. 

This species is allied to S. Leidyi, but differs in the less number of ribs 
on the valves, and also in the rounded lateral angles. 

Formation and locality.— Lower portion of the Carboniferous Group, 
Richmond Mountain, Eureka District, Nevada. 

Bpirifera negleota Ball. 
Plate xviii, fig. 10. 

Spirifer negleotus Hall, 1858. Oeol. Sarv. Iowa, vol. i, pt. 2, p. 643, pi. xx, fig. 5. 

negUctus Worthen & Meek, 1875. Geol. Sarv. llliiioiSj^ vol, vi, p. 523, pi. xxx, 
figs. Ic, 2 a. 

This large and strongly-marked species of the Keokuk limestone of the 
Lower Carboniferous of Iowa and Illinois, is represented by single valves 
and one medium-sized entire shell There appears to be a strong specific 
identity between the Nevada specimens and those from the Mississippi 
Valley. • • 

Formation and localities. — Lower portion of the Carboniferous Group, 
Richmond Mountain, and on the east slope of a small conical hill on the 
east side of Secret-cafion-road Cafion, Eureka District, Nevada. 



Splrifera desiderata, n. sp. 
Plate vii, fig. 8. 

Dorsal valve subsemicircular in outline, exti'emities submucronate, 
moderately convex ; mesial fold not very prominent and flattened across 
the top, well defined at the margins, and with a slightly depressed median 
line. 

Surface marked by about thirty simple rounded plications, which are of 
moderate strength and little elevated ; a few concentric lines are shown, but 
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the exfoliation of the shell has destroyed any finer striae that may have 
existed. 

This is essentially a Devonian type, approaching such forms as Spiri- 
/era Marcyi, S. macronata (Pal. N. Y., vol. iv), in their dorsal valves; unfor- 
tunately there are no specimens of the ventral valve in the collections. 

Formation and locality. — Lower portion of the Lower Carboniferous 
limestone in caflon directly south of a small conical hill on east side of 
Secret-caflon-road Cafion, Eureka District, Nevada. 

Subgenus Spibipeeina D'Orbigny. 

Splriferina criBtata Schlotheim. 

Plate xviii, figs. 12, 13. 

Terebratulites cristatm Schlotheim, 1816. Beitr. z. Naturg. d. verst. in Akadomie der 

Weissenschaften za Miinchen, pi. i, fig. 3. 
Spirifera octoplicatm Sowerby, 1827. Miu. Con., p. 120, pi. 562, tables 2, 3, 4. 
Spirifer octoplicataf Hall, 1852. Stansbarj's Expd. Great Salt Lake, p. 409, pi. iv, 
figs. 4 a, 6. (Not 8. octoplicaius Sowerby.) 
Kentuckenaia Shumard, 1855. G^ol. Surv. Missouri, vol. i, pt. 2, p. 203. 
Kentuckenais Hall, 1856. Pacific Bailroad Eep., vol. iii, p. 102, pi. ii; figs. 10, 

11. 
spinosTM Norwood & Pratten, 1855. Jour. Acad. Nat. Sci. Philad., vol. iii, p. 

71, pi. ix, figs. 1 Or-d, 
apinosus Hall, 1858. Geol. Surv. lowai, vol. i,^pt. 2, p. 706, pi. xxvii, figs. 6a-c. 
Spiriferina octoplicata Davidson, 1862. Qaart. Jour. Geol. Soc. London, vol. xviii, p. 

29, pi. i, figs. 12-13- 
Spirifera Kentuekenaia var. propatulua Shumard, 1866. Trans. St. Louis Acad. Sci., 
vol. ii, p. 409. 
laminoaua Geinitz, 1866. Garb, und Dyas in Nebraska, p. 45. (Not 8. tami- 
noaua McOoy.) 
J^iriferina Kentuekenaia Meek, 1872. U. S. Geol. Surv. Nebraska, p. 185, pi. vi, figs. 
Sa-d; pi. viii, figs. 11a, b. 
apinoaa f Derby, 1874. Bull. Cornell University, vol. i, pt. 2, p. 23, pi. vi, 

figs. 8, 13, 14. ^ 
Kentuekenaia White, 1875. Expl. and Suiv. West 100th Meridian, vol. iv, 
pt. 1, p. 138, pi. X, figs. 4a-c. 

Characteristic specimens of this species occur in the lower and central 
portions of the Carboniferous rocks of the district, and in the upper strata 
they are associated with a form that is typical of S. spinosa, of the Chester 
limestone of Illinois. This same association also occurs at Coal Hill, in the 
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Pancake Range, where numerous examples occur that may be referred to 
either form, according as the spine bases are more or less prominent, or the 
shell contracted or extended laterally. On comparing these and specimens 
of each variety from the Mississippi Valley it seems impossible to avoid the 
conclusion that they are one and the same species. 

Fig 12, plate xviii, is taken from a Chester limestone specimen, and 
the adjoining fig. 13 from a specimen found in the Upper Carboniferous 
limestone of the Eureka District. Comparing these and also the specimens 
with Mr. Davidson's figures of Spiriferina cristata Schloth., 1816=iS. octo- 
plicatus Sowerby, 1827, it appears that we have another very variable spe- 
cies that has a great vertical range and an extended geographic distribu- 
tion. Dr. White (Expl. and Surv. West 100th Merid., vol. iv, pt. 1, p. 140, 
1875) regards Spiriferina KefUuckensis and S. odoplicata as distinct species, 
but with the evidence now accessible I should be inclined to consider them 
and also S. spinosa as varieties of one and the same species. 

In the Devonian White Pine shale of the White Pine Mining District 
there is a form that in its plications is similar to S. cristata^ and in surface 
markings it is very much like S. insculpta Phillips. It occurs at the summit 
of the Devonian, and is referred to S. cristata. Mr. Davidson has recognized 
the species in both the Middle and Lower Devonian (British D.evonian 
Brachiopoda, p. 123). 

Formation and localities. — In the Lower Carboniferous on the east slope 
of a small conical hill on the east side of Secret-caflon-road Caflon and in 
the Upper Carboniferous limestone of the western slope and foothills of 
Diamond Peak, Eureka District, Nevada. 

Genus SYEINGOTHYEIS Winohell. 
Byrlngothyris onspidata Martin (Sp.). 

Anomites euspidatus MartiD, 1796. See Davidson's Mon. Brit. Oarb.Brach.^ p. 44, and 

supplement, vol. iv, p. 278, 1880. 
Bpirifer euspidatus t Meek, 1877. Geol. Expl. Fortieth Par., vol. iv, j^ 87, pt ill, figs. 

11,11a. 

Mr. Meek cites this species from above the Devonian of the White Pine 
Mountains, Nevada. It is quite abundant on Richmond Mountain in one 
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stratum, in association with Spirifera neglecta and other Lower Carboniferous 
fossils, Eureka District, Nevada. 

Specimens of S. cuspidatics have recently been received (1884) from 
the Lower Carboniferous limestone in the Little Belt range of mountains 
near Clendenin, Montana. 

Genus RETZIA King. 

Retzia radialis Phillips (Sp.). 

Plate vii, figs. 5, 5a-^. 

Terebratula radialis Phillips, 1836. Geol. Yorkshire, vol. ii, p. 223, pi. xii, figs. 40, 41. 
manticee De Koninck, 1843. Amn. Foss., p. 287, pi. xix, figs. 4(^-^• (Not 
T. manticB of Sowerby.) 
Atrypa radialis McCoy, 1844. Syn. Carb. Foss. Ireland, p. 166. 
Terebratula radialis De V. & De K., 1845. Russia and the Ural Monntains, vol. ii, p. 

89, pi. X, figs. 9 a, b. 
Retzia radialis Morris, 1854. Cat. Brit. Foss., p. 145. 
Spirigerina t radialis McCoy, 1855. Brit. Pal. Foss., p. 438. 
Terebratula Mormoni Marcou. Geol. Forth America, p. 51, pi. vi, figs, llor-o. 
Retzia punotilifera Shamard, 1858. Trans. St. Louis Acad. Sci., vol. i, p. 220. 

Mormoni Meek & Hayden, 1859. Proc. Acad. Nat. Sci. Philad., vol. xi, p. 27} 

Geinitz, 1864. Carb. und Dyas in Neb., p. 39, tab. iii, fig. 6. 
subglobosa McChesney, 1860. Descriptions New Pal. Fossils, p. 45, and pi. i, 

fig. 1. Illustrations of same, 1865. 
radialis Davidson, 1861. Mon. Brit. Carb. Brachiopoda, pp. 87, 218, pL xvii, 

figs. 19-21,' pi. li, figs. 4-9. 
radialis Phillips, (sp.), var. grandicosta Davidson, 1861. Carb. Brach. Coll. in 

India, Quart. Jour. Geol. Soc, vol. xviii, p. 28, pi. i, fig. 5. 
oomjpressa Meek, 1864. Geol. Surv. California, Pal., vol. i, p. 14, figs, lor-c 

Kayser, 1882. Eichthofen, China, vol. iv, p. 176, tab. xxii, figs. 1-4. 
punctulifera McChesney, 1867. Trans. Chicago Acad. Sci., vol. i, p. 32, pi. i, 

fig. 1. 
ptinotulifera Meek, 1872. U. S. Geol. Surv. Nebraska, p. 181, pL i, fig. 13, pi. 

V, fig.8. 
Mormoni White, 1875. Expl. and Surv. West ?00th Merid., vol. iv, pt. 1, p. 

141, pi. X, figs. 7a-c. 
Compare Retzia Marcyi Shumard, 1854, Expl. Bed Biver of Louisiana, p. 190, pt. l,fig. 

4 a, 6; also,*i2eteia Verneuiliana and R. vera Hall, Geol. Surv. Iowa, vol. 

i, pt. 2, pp. 657, 704, 1858. 

On bringing together a series of specimens of this species from Ne- 
vada and New Mexico it became at once apparent that it. was very 
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variable, and also specifically identical with the widely distributed iJ. radi- 
alls. All the specimens agree in general form, the presence of a small 
area and a vertically ribbed, punctate shell. In the number and strength 
of the radiating costae, however, the greatest diflference is shown. I now 
have before me specimens with 7, 10, 12, 13, 17, 22, and 25.costse on each 
valve. With the two extremes to base a separation on both Betzia Mormoni 
Marcou, and B, radialiSy var. grandicosta Davidson, appear as good species — 
one characterized by a few angular radiating ribs, and the other by numer- 
ous rounded radiating ribs. With the intermediate links to connect the 
shell with seven ribs and that of twenty-five and, also, any variations of 
form that occur among many examples, we are necessitated to unite all 
under one species, and to refer it to Betzia radialis of Phillips, as Davidson 
has shown that that species has the same range of variation in the number 
and character of the radiating ribs, and a comparison of the American 
specimens with his figures and descriptions leaves little, if any, doubt of 
the specific identity of the two. 

In the White Pine shales of the Upper Devonian of the White Pine 
Mining District, Nevada, a shell occurs that is identical with the more finely- 
ribbed examples from the Lower Carboniferous limestone of the Pancake 
Mountains (situated between White Pine and Eureka) and those occurring 
at relatively the same horizon near Santa F^, New Mexico. 

As far as our observations go, the finely-ribbed variety appears first in 
the Upper Devonian, and the more coarsely ribbed in the Middle Carbon- 
iferous in association with the intermediate forms, uniting them with the 
finely-ribbed variety. 

The coarsely-ribbed variety described by Davidson, from, the Punjab, 
India, is represented by the Nevada shell bearing seven plications, and the 
more finely-ribbed form from Russia is the usual variety from England, 
Belgium, and America. 

Dr. Kayser has placed the specimens representing the species in China 
under B. compressa Meek^ a variety of J?, radialis Phillips. All the differ- 
ences mentioned by Meek as characterizing B. compressa^ as distinct from 
B. punctulifera^ are shown in a good series of B. radialis. ^ 
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Retzia Marcyi Sliumard is probably a finely-ribbed variety of -B. radialis, 
and a large series of specimens may bring jR. vera and R. VerneuUiana of 
the Lower Carboniferous limestone of Iowa into the same group as varieties. 

As now known in Central Nevada, R, radialis ranges from the Upper 
Devonian through the Lower into the Upper Carboniferous limestone, a 
horizon equivalent to that of the Upper Coal Measures, where it is found 
in Nebraska, Illinois, etc. Its great geographic range has already been 
noticed in speaking of its occurrence in China, India, the Ural Mountains, 
England, and Western America. 



Genus ATHYRIS McCoy. 

Athyria hirsata Hall. 

Plate xviii, tg, 5. 

Sj^rigera {Athyris) hirsuta Hall 1867." Trans. Albany Institute, vol. iv, p. 8. 
Athyris sublamellosa Hall, 1858. Geol. Surv. Iowa, vol. i, pt. 2, p. 702, pi. xxvii, fig. 

1 a-c. Idem.j Derby, 1874. Bull. Cornell University, vol. i, No. 2, p. 10, 

pi. 11, figs. 9-12; pi. iii, figs. 16, 21, 29; pi. vi, fig. 16; pi. Ix, figs. 6, 6. 
Athyris hirsuta Whitfield, 1882. Bull. Amer. Mus. Nat. Hist., vol. i, p. 49, pi. vi, figs. 

18-21. 

Compare Athyris Boyssii. See Brit. Foss. Brach. Davidson, vol. ii, p. 84. 

There is so little difference between the examples of this species from 
Nevada and those from the Chester limestone of Illinois, that the lithologic 
features of the matrix alone distinguishes them. It is not improbable 
that this species is founded on a small variety of Athyris Royssi% and Mr. 
Meek has placed it as a doubtful synonym (Geol. Expl. Fortieth Par., vol. 
iv, p. 82). 

Formation and locality. — Lower portion of the Carboniferous Group, 
Diamond Peak, in the Eureka District, and at Coal Hill, Pancake Range, 
Nevada. 

>«The paper describing tUe Spergen Hill fossils was printed and copies distributed in 1857 in 
advance of the publication of Volume IV of the Albany Institute Transactions, which bears date 
186&-1864. 
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Geuns RHYKCHONELLA Fischer. 

Rhynohonella Eurekensis, n.^sp. 

Plate xviii, figs. 8, 8a-c. 

Shell below the average! size; somewhat trigonal in outline; the width 
and height subequal, or the latter a little greater than the former; dorsal 
valve a trifle deeper than the ventral. 

Ventral valve with a prominent beak and strongly marked but not 
deep mesial sinus that is about one-half the width of the shell at the front 
margin; sides sloping gradually away from the edges of the sinus and more 
abruptly from the somewhat elevated upper portion. Dorsal valve much 
more convex than the ventral and marked by a slight, broad mesial fold on 
the lower portion; beak strongly incurved; general surface rounding to the 
margins from the central portions of the valve. 

Surface of the valves marked by from 40 to 50 round, simple plications. 

This species is distinguished from any described by its general form 
and the numerous radiating plications. 

Formation and localities. — Lower portion of the Carboniferous Group, 
east slope of a small conical hill on the east side of Secret-caflon-road 
Canon, and on the northeast side of the cafion north of Pinto Peak, Eureka 
District, Nevada. 

RhynohoneUa Thera, n. sp. 
Plat6 vtS, figs. 6, 6a-c. 

Shell small, subglobose or suboval, strongly convex, with a prominent 
mesial elevation and suture. 

Ventral valve a little less convex than the dorsal, the greatest con- 
vexity being on the posterior half; below the middle a broad, not very 
sharply defined sinus begins which becomes deeper and expands towards 
the front; beak imperforate and slightly curved over that of the opposite 
valve. 

Dorsal valve most convex at the middle; the median fold is not usu- 
ally strongly defined; it has a slight central sinus that reaches from near 
the beak out to the front termination of the fold, the latter starting about 
the center of the shell. Surface marked by fine concentric lines of growth. 



Digitized by 



Google 



224 PALEONTOLOGY OF THE EUEEKA DISTRICT. 

This species is related by its form to Athyris f polita Hall (PaL N. Y., 
vol. iv, p. 293), of the Chemung Group of New York, and also in some of 
the specimens to Athyris trinucka (see Bull. Amer. Mus. Nat Hist, vol. i, p. 
50), of the Lower Carboniferous of Indiana, etc. ; the beak of the ventral 
valve, however, appears to be imperforate. 

Formation and locality. — Lower portion of Lower Carboniferous lime- 
stone in caflon directly south of Conical Hill, on east side of Secret-cafion- 
road Cafion, Eureka District, Nevada, 

Genus OAMAEOPHORIA King. 

Camarophoxla Cooperensis Shmnard f 

Plate xviii, fig. 6. 

BhynchoneUa Cooperensis Shumard, 1855. Oeol. Sarv. Missouri, pt 2, p. 204, pi. 0, 4a-^. 

With the exception of having fewer plications, the Eureka specimens 
agi*ee in all essential features with those from the Chouteau limestone of 
Missouri, as described by Dr. Shumard. A comparison of specimens may- 
show the western form to be a distinct species, but the means of comparison 
at present available leads to referring them as above. 

Formation and localities. — Lower portion of the Carboniferous Group, 
on the western slope of Richmond Mountain, and in limestone capping 
Diamond Peak, Eureka District, Nevada. 

Genus TEREBRATULA Llhwyd. 
Terebratula haatata Sowerby. 
Synonymy: See Mon, Brit. Foss. Brach. Davidson, vol. ii, p. 11. 

With a number of specimens to compare with Mr. Davidson's beauti- 
ful figures of this species we cannot find reasons for a specific separation of 
the American form from that of Europe. Some of the Eureka shells are a 
little more expanded in front, but scarcely more so than examples figured 
by Mr. Davidson. 

Formation and locality. — Lower portion of Lower Carboniferous lime- 
stone in cafion directly south of a small conical hill, on east side of Secret- 
cafion-road Cafion, Eureka District, Nevada. 
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LAMELLIBRANCHIATA. 

The occurrence of a number of species of this class in the Carbonifer- 
ous Group, in the region of the Rocky Mountains, is unusual, as heretofore 
it has been but sparingly represented. 

In 1862 Prof J. Hall (Stansbury's Expedition to the Great Salt Lake, 
p. 412) described a few species, viz: AviculazizPseudomonotis curta^ TeUino- 
mya protensa (probably belongs to the genus Modiomorpha), AUorisma 
terminaliSj Cypricardia occidentalism NtACula arata. 

Of these the last three species were obtained from Eastern Nebraska or 
the Mississippi Valley region. To the first two may be added twenty-two 
species mentioned by diflFerent authors: 

Marcou, J., 1858. Oeology of North America, p. 44. Myalina Apaohesi. 

Meek, F. B., 1860. Preliminary Notice. 1876. Eeport Explorations Across the Great 
Basin of Utah, Simpson, p. 354. Aviculopeoten Utahensis. 

White, 0. A., 1874. Preliminary Notice. 1875. Explorations and Surveys West of 
the lOOth Meridian, vol. iv, pt. 1, p. 146. Avioulopecten occidentalism A. Corey- 
anus j A. McCoyij A, f interlineatus^ Pinna pera^sutatj Monopteria Marian^ My- 
alina^ sp., Jf. f 8wallovij Bdkevellia parva^ Schizodus Wheelerim Allorisma 
subcuneatay var. Also, in Appendix to Supplement of vol. iii of the same 
Survey, 1881, p. xxv. Myalina Permiana and Pleurophorus subcostatus. 

Whitfield, R. P., 1875. Carroll, Montana, to Yellowstone National Park, Ludlow, p. 
143. Pinna Ludlovi. 

Meek, F. B., 1877. Geological Exploration of the Fortieth Parallel, vol. iv, p. 96. A. 
occidaneus. 

Two other species are described as from the Carboniferous, but they 
are more properly referred to the Devonian by Messrs. Hall and Whitfield. 

Hall, J., and Whitfield, E. P., 1877. Geological Exploration of the Fortieth Parallel, vol. 
iv, p. 273. Aviculopeoten WeberensiSy A. curto-cardinaliSy A. parvulus^ Mya- 
lina aviculoideSy M. Permiana^ SedgwicMa f ooncavay Cardiomorpha Missou- 
riensis. 

The latter species, Cardiomorpha Missouriensis, although described from 

the Coal Measures of Missouri and Illinois, is, in Nevada, found in the strata 

at the summit of the Devonian and is not, there, a Carboniferous species; 

with this exception, all of the twenty-four species heretofore described are 

from the upper portions of the Carboniferous Group, usually referred by 

authors to the Coal Measures. From the latter horizon but one species is 
16 D w 



Digitized by 



Google 



226 PALEONTOLOGY OF THB EUEEKA DISTRICT. 

added, Macrodon tenuistriata ; all the others from the Eureka District occur 
in the lower portion of the Lower Carboniferous limestone. The relations 
of the greater number of the species are with Devonian and Lower Carbon- 
iferous species rather than with those of the Coal Measure Groups of the 
Mississippi Valley. 

Two species, Macrodon Hamiltonce and Grammysia arcuata, belong to the 
Middle Devonian in New York, and Grammysia Hannibalensis and Sangui- 
nolites 2Eolus occur in the Chemung and Waverly Groups. 

Larger collections from the localities already known in the Eureka 
District will undoubtedly add materially to the number of species, if not 
genera, already described, as many fragments of unidentified forms occur 
in the collection; but with twenty-one genera, represented by forty-five 
species, to add to those already mentioned by the above authors, the Lamelli- 
branchiata is fairly represented in the Carboniferous system of Nevada. 



Genus AVICXTLOPECTEN McCoy. 

Avioulopeoten Hague!, n. sp. 

Plate xix, fig. 4. 

Shell large, oval or suborbicular in outline, exclusive of the ears; left 
valve depressed convex, hinge-line about three-fourths of the greatest 
width below; umbonal margins converging to the beak at an angle of 90^; 
lateral margins rounding into the regularly curved pallial margin; pos- 
terior ear larger than the anterior, less obtuse, and not so distinctly defined 
by the angle of the umbonal slope; the sinuses separating the ears from the 
lateral margins are shallow, the posterior being more broadly rounded than 
the anterior. 

Surface of each ear ornamented by fine concentric strise, and that of 
the posterior by 5 or 6 narrow, radiating costse; in addition, the body of 
of the valve is mai'ked by numerous rounded radiating costae, that, towards 
the pallial margin, become subangular, with a quite broad interspace between 
them ; the concentric striae that are so marked on the ears are scarcely dis- 
cernible except on the outer portions of the shell, owing to the imperfect 
state of preservation of the outer surface. 
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Dimensions: height, 9.5^; width, 8*^; convexity of left valve, 1.25'^. 

This is an unusually large and strongly marked species, and unlike any 
described from this horizon. 

Formation and locality. — Lower portion of the Carboniferous Group, 
east side of Secret-cafion-road Cation, on the east slope of a small conical 
hill. Eureka District, Nevada, 



Avioulopeoten EnrekensiB, n. sp. 
Plate xix, figs. 2, 3. 

General outline exclusive of the ears subovate, varying somewhat in 
different specimens. General surface moderately convex when not acci- 
dentally compressed; ears subequal in size, the posterior being the larger, the 
anterior shorter and more obtuse. Hinge-line less than the greatest width 
of the shell. Beak small, obtusely pointed. 

Surface marked by from 18 to 25 simple lines or radiating costse, that 
are crossed by fine concentric strise. Left valve unknown. The hinge is 
smooth each side of the beak. 

Dimensions : height of narrow form, 4*^; of broad form, 3.5*™; widths 
S.d*"" and 4*™; convexity of left valves, 1*™ and 0.75"", respectively. 

This species is allied to A. Maguei^ but differs in having about one-half 
the number of radiating surface costas. 

Formation and locality. — Lower portion of the Carboniferous Group, on 
the east slope of a small conical hill on the east side of Secret-ca&on-road 
Cafion, Eureka District, Nevada. 

Avioulopaoten pexoooidenfl, n. ep. 
PJate viii, fig. a 

General outline, exclusive of the ears, suborbicular to subovate in the 
more elongate specimens. General surface rather strongly convex when 
not flattened by accidental compression. Anterior ear considerably smaller 
than the posterior. Hinge-line less than the greatest width of the shell 
below. Beak subcehtral. Angle of divergence of the body of the shell 
from the beak, within the ears, 110°. 
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Surface marked by from 25 to 30 simple radiating costae, the inter- 
spaces wider than the costae, and with intercalated smaller costae rising in 
some of them; concentric striae and lines of growth are more or less dis- 
tinctly shown. Right valve. unknown. 

The interior of the hinge unknown. 

Dimensions: height and width of average size specimen, 3.5*™; con- 
vexity of left valve, .75*™. 

This species shows considerable similarity to A. Eurekensis. It differs 
in the presence of a larger number of costae and in its more orbicular form. 

Formation and locality. — Lower portion of Lower Carboniferous lime- 
stone in caflon directly south of a conical hill on east side of Secret-cafion- 
road Cafion, Eureka District, Nevada. 

Avioulopecten Plntdenslfly n. sp. 
Plat© viii, fig. 6. 

Shell small, rounded ovate in outline exclusive of the wings. Left 
valve gently convex. Hinge-line about two-thirds as long as the greatest 
width of the shell below. Ears subequal in size, the anterior with a some- 
what more deeply cut, rounded sinus beneath. Beak small, obtusely 
pointed and scarcely extending beyond the cardinal margin. 

Surface marked by numerous fine radiating linear costae, twenty in 
a distance of five millimeters, with a few finer striae or costae in some of the 
interspaces; the costae are present on the ears and are strongly defined on 
the anterior ear; a few concentric lines of growth appear on the posterior 
ear and extend on to the disk of the shell as rather indefinite undulations 
or lines of growth. 

Interior characters unknown. 

Dimensions: height, 2*^; width, 2*^; convexity of left valve, 2"™. 

This pretty little shell is of the type.of Aviculopecten Coxanus M. and 
W. (Geol. Surv. HI, vol. ii, plate xxvi, fig. 6 a, &), differing only in its more 
erect form and shorter ears. In form it also approaches A, {Pecten) plicattis 
Sowerby, as figured by De Koninck (Anm. Foss., plate iv, fig. 6). 

Formation and locality. — Lower portion of Carboniferous Group, in 
caflon north of Pinto Peak, Eureka District, Nevada. 
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Avioulopeoten afiSnis, n. sp. 
Plate xixy figs. 1, la. 

Shell of medium size. Left valve, exclusive of the ears, suborbicular 
in outline, depressed convex; hinge-line varying from two-thirds to five- 
sixths of the greatest width below; posterior margin most prominent at the 
transverse center of the shell from where it curves gently and nearly per- 
pendicularly downward to the somewhat abruptly rounded basal margin, 
and upward to the sinus beneath the ear; anterior margin most prominent 
above the center, from which it carves nearly as the opposite margin to the 
base, and above, more abruptly; ears subequal, subtriangular in form, and 
defined by a sinus that varies in depth and shape on different shells; beak 
subcentral, pointed, and extending above the hinge-line. 

Surface of both ears and the body of the valve ornamented with num- 
erous fine radiating costse, every third or fourth one of which is raised 
above the intervening costae, the latter usually running out before reaching 
the umbo; fine concentric striae cross the radiating striae on the ears and 
body of the valve, being more strongly mai'ked on* the anterior ear. 

Right valve nearly flat, with a stronger sinus under the anterior ear, and 
the surface marked by numerous simple radiating striae and concentric striae 
on the ears. 

An examination of many specimens in all conditions of preservation 
fails to show any crenulations on the hinge margin, although the interior is 
well preserved in several examples. 

This species varies considerably in the outline of the valves; some are 
longer than wide and others with length and width subequal In the latter 
case the left valve is somewhat like that of Crenipecten Winchelli Meek, of 
the Waverly Group of Ohio. (See Pal. N. Y., vol. v, pt. 1 , plate ix, figs. 
1, 2, 4, 25-30.) The right valve, however, is finely but strongly striate 
longitudinally, while that of C. Winchelli is nearly smooth, except on the 
ears. 

This is a very abundant species in two localities, almost filling some 
of the layers on the little conical hill on the east side of Secret-cation-road 
Cafion, where it is associated with A. Haguei, A.peroccidem, and A.Eurekensis. 
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Formation and localities. — Lower portion of the Carboniferous Group 
with the preceding, and also on the west slope of Richmond Mountain, 
Eureka District, Nevada. 



Avioulopeoten, sp. t 

Two Other species of the genus are shown by rather large-sized shells, 
but their condition is such that the specific determination would be uncer- 
tain, and with the genus so well represented they are left for more material 
and future study to determine their specific relations. 

Genus STEEBLOPTEBIA MeOoy. 

Btrebloptarla Blmlli^ n. Bp. 
Plate yiii, figs. 4, 4aHi, and plate xix, Ag, 7. 

Shell of medium size; outline, exclusive of the anterior ear, ovate; 
general surface depressed convex. The two valves are very much alike in 
convexity and form, except at the anterior ear and the slope beneath; the 
right valve has a deep, sharply-cut byssal sinus beneath the ear, the ear 
joining the body of the shell higher up towards the beak. The posterior 
ear is either very short and small, or obsolete, being merged into the flat- 
tened posterior umbonal slope. Hinge-line very short. Beaks small, the 
sides sloping away at an angle of about 80^. 

Surface of the larger shells smooth or with fine concentric striae and 
lines of growth; a few very indistinct fine radii are present towards the lower 
margin; the anterior ear of the right valve is marked by concentric lines 
of growth and rather strong radiating costae; on the left valve the anterior 
ear has only the concentric striae. On all the smaller shells the raised ra- 
diating striae or fine costae are present in varying degrees of distinctness up 
to well-marked striated forms that in surface characters apparently have no 
specific relation to the large, smooth shells 

Dimensions: height of two examples, S-TS**" and 1.75*^; breadth, 3.26*^ 
and 1.5^; convexity of larger, 4™; of smaller, about 2°^. 

The peculiar obliquity of the valves, the deeply-cut sinus beneath the 
anterior ear of the right valve, and the smooth surface relates this species 
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to Streblopteria Icevigata McCoy (Brit. Pal. Foss., p. 482), the type of the 
genus. The form is also that of species referred to the genus Pemopecten, 
but in a large number of examples I have not been able to find the crenu- 
lated hinge area characteristic of that genus; the species agrees more closely 
with Streblopteria in other characters. The smaller shells resemble Pecten ? 
jmsilltis of the Permian (see Mon. Perm. Foss., England, p. 153), but differ 
in having a longitudinally striated surface. 

Streblopteria tenuilineatus M. and W. (Geol. Surv. Ill, vol. ii, plate xxvi, 
fig. 9 a) is the only American species that has been referred to the genus. 
It differs very materially in form and surface characters from the species 
under consideration. 

Formation and localities. — Lower portion of the Carboniferous Group in 
the cafion north of Pinto Peak; on the west slope of Richmond Mountain, 
and in the cafion south of a small conical hill on the east side of Secret- 
cafion-road Cafion, Eureka District, Nevada. 



Genus CRENIPECTEN Hall. 

The genus Crenipecten is described by its author as "Like Aviculopec- 
ten in form, hinge furnished with a series of small cartilage pits throughout 
its entire length." Example, Crenipecten Leon and C. crenulatus (Pal. N. Y., 
vol. V, pt. 1, 1884). 

The study of the species referred to Aviculopecten from the Eureka 
District shows but one species that has such a hinge. A. affinis^ A. Eure- 
kensiSj A. peroccidenSj A. Haguei have a flattened hinge, but in none of the 
examples of those species have we detected any vertical ligamental pits as in 
Crenipecten. 

Crenlpeoten Hallanii8» n. Rp. 
Plate viil, figs. 7,7a-o. 

Shell rather above medium size; outline, exclusive of the ears, sub- 
orbicular. General surface moderately convex. Hinge-line and greatest 
width of the shell as 4 to 5 ; 6 to 6 in two examples. Anterior ear smaller 
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than the posterior, and also with an abruptly curved sinus beneath it. Beaks 
small and abruptly pointed, subcentral in position on the hinge-line. 

Surface of both right and left valves marked by linear, radiating, raised 
striae that increase in number towards the margin by the striae originating 
in the gradually widening interspaces between the initial striae, the striae at 
the basal margin being about 1°™ apart. Fine concentric striae cross the 
radiating elevated striae or costae. 

The left valve of this species is closely allied to that of Crenipecten 
WinchelU (see Pal. N. Y., vol. v., pt 1, p. 89), except in being more robust. 
In the right valve marked differences occur in the surface characters and 
the shape of the anterior ear. With Aviculopecten affinis it is more closely 
related, diflFering mainly in the form and proportion of the ears, in its more 
robust form, and the presence of the ligamental pits on the hinge-line, 
which, as yet, have not been observed in the latter, although the conditions 
for their preservation and discovery appear to be much better than in C. 
Hallantis, 

Formation and localities. — Lower portion of the Lower Carboniferous 
Group in the caiion north of Pinto Peak, and also on the east slope of a 
small conical hill on the east side of Secret-caiion-road Cation, Eureka 
District, Nevada. 

Genus PTERINOPEOTEN HaU. 

Pterinopecten Hoosacensi^ n. sp. 

Plate viii, &g, 9. 

Outline truncato-ovate. Left valve depressed convex. Hinge-line 
nearly as long as the greatest width of the shell below. Anterior ear de- 
fined by a strong rounded sinus; posterior eai* scarcely more than a slight 
extension of the postero-lateral portion of the shell. Beak small, abruptly 
pointed, and situated a little anterior to the center of the hinge-line. 

Surface marked by a few concentric lines of growth and fine, linear, 
raised striae that increase in number by intercalation as the initial striae 
spread apart, the intercalated striae appearing between them. 

Dimensions: height, 4.5*^"; breadth, 4.75*^. 
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In outline this species is not dissimilar from Pterinopecten (Pecten) 
papyraceus, as illustrated by De Koninck (Anm. Foss., plate v, figs. 6, 6 a, b). 
It differs widely in surface characters. I know of no American species 
with which to compare it. 

Formation and locality. — Lower portion of the Carboniferous Group, on 
the east slope of a small conical hill on the east side of Secret-cafion-road 
Cafion, Eureka District, Nevada. * 



Pterinopecten Spio, n. sp. 
Plate viii, figs. 1, 1 a. 

Outline, including the ears, broadly truncato-ovate. Left valve de- 
pressed convex. Hinge-line nearly as long as the greatest width of the 
shell below. Anterior ear small, separated more sharply from the body 
of the shell than is usual in the genus; sinus rounded; posterior ear large 
and not very distinctly separated from the body of the shell. Beak small, 
abruptly pointed, and situated nearly on the anterior third of the length of 
the hinge-line. 

Surface marked by about 20 linear, radiating costae, with inter-spaces 
greater than the width of the costae, in which faintly-defined costae are 
sometimes shown ; concentric lines of growth occur, and under peculiar 
conditions of preservation, as shown in fig. 1 of plate viii, form a reticu- 
lated structure with the radiating costae. 

Dimensions : height of an average specimen, 15™^; width, IS'""; con- 
vexity of left valve, 2"°°* to 3"^"^. 

In outline and the form of the wings this species approaches that of 
Pterinopecten exfoliatm Hall, of the Devonian of New York (Pal. N. Y., vol. 
V, pt. 1, p. 61, 1884), more nearly than to any other species known to me. 

Formation and locality. — Lower portion of Lower Carboniferous lime- 
stone in cafson directly south of a small conical hill on east side of Secret- 
cafion-road Cafion, Eureka District, Nevada. 
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Genus PTERINBA Goldfuss. 

Pterinea Piutdensis, n. sp. 
Plate xix, fig. 10. 

Shell very small; body part obliquely elongate, narrowing towards 
the beak, which extends a little above the hinge-line. The anterior ear is 
small, rounded in front, and somewhat compressed; posterior ear large, 
compressed, extending beyond the posterior extremity of the valve, pointed 
at the end, and slightly sinuous behind. The body of the valve ranges at 
an angle of about 40° with the cardinal margin. 

Surface marked by strong concentric striae. 

This little shell has a length of 10™"* on the cardinal line and a height 
at right angles to this of 6"*™. It is unlike any species known to me occur- 
ing at this horizon. 

The generic reference to Pterinea is made in the absence of any 
knowledge of the interior characters. It is very probable that it belongs 
to the genus Actinopera, but with the material at hand this cannot be deter- 
mined. 

Formation and locality. — Lower portion of the Carboniferous Group, on 
northeast side of cation north of Pinto Peak, Eureka District, Nevada. 



Genus LEPTODESMA Hall. 
Leptodesma, sp. ? 

Two species of this genus are represented in the collections from the 
lower portion of the Carboniferous. One is quite strongly marked, and is 
allied to Leptodesma Bogersi Hall, of the Hamilton Group of New York, 
and the other to L. complanatum Hall, from the Chemung Group, New York 
(See Pal. N. Y., vol. v, pt. 1, pp. 176, 227). Each is represented by a single, 
not very well-preserved specimen, which renders a specific identification 
very uncertain and unsatisfactory. 
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Genus PTYOHOPTBRIA HaU. 

Ftyohopterla protoforme, n. sp. 

Plate viii, fig. 5. 

Shell obliquely elongate, narrowing anteriorly; posterior ear broad 
and straight, anterior ear short; beak anterior, obtusely rounded; hinge 
line long, but not quite equaling the greatest width of the shell below. 

Surface marked by obscure lines of growth. 

Interior characters unknown. 

Dimensions: height, 12"™; greatest breadth, 20""; convexity of left 
valve, 2"" to 3"". 

The outline of this species is more nearly like that of Ptychopteria 
Proto Hall (PaL N. Y., vol. v, pt 1, p. 129, 1884) than that of any other 
species known to me. The ear is not as broad, and it also terminates in a 
more acute angle with the hinge-line, in this respect resembling P. sintwsa 
Hall {loc. cit. p. 130). 

Formation and locality. — Lower portion of Lower Carboniferous lime- 
stone on east slope of a small conical hill on the east side of Secret-caflon- 
road Cation, Eureka District, Nevada. 



Genus PINNA Linnsdos. 

Pinna inexpeotano, n. sp. 

Plate xix, fig. 11. 

Shell elongate, lanceolate, over four times longer than wide; section 
elliptical, valves not very convex; ventral and dorsal margins straight or 
slightly convex. The dorsal or cardinal margin is a little thickened and 
with a well-defined rounded rim at the edge. 

Surface marked by strong ridges subparallel to the dorsal and ventral 
margins; they are more or less flexuous, and while obsolete on the upper 
portion of some examples, are present on the entire width of the shell in 
others. A few obscure concentric lines, parallel to the posterior margin, 
cross the radiating plications. 
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This species is allied to Pinna Missouriensis Swallow (Trans. St. Louis 
Acad. Sci., vol. ii, p. 97, 1863), but from the description of that species it 
appears to diflFer in form and surface markings. It diflfera from P. flexicostata 
McCoy (Brit. Pal. Foss., p. 499), in being more elongate, and also in hav- 
ing the radiating plications on the entire lower half of the valves. 

Formation and locality. — ^Lower portion of the Carboniferous Group, on 
east slope of a small conical hill on the east side of Secret-cafion-road Cafion, 
Eureka District, Nevada. 



Pinna oonsimllls, n. sp. 
Plate XX, fig. 13. 

Valves elongate, about three and one-half times longer than the width 
at the posterior end; the upper and lower margins converging at an 
angle of 20^ towards the beaks, where the shell is pointed and subcylin- 
drical, the section becoming more and more elliptical toward the posterior 
end, which is slightly and obliquely rounded ; cardinal margin a little thick- 
ened and with a narrow, well-defined, rounded rim or cardinal ridge. 

Surface marked by concentric Mnes of growth; otherwise smooth. 

The description is drawn from a small specimen 11^ in length, but 
fragments of individuals of twice the size were found. The species is allied 
to P. spatula McCoy (Brit Pal. Foss., p. 499), but diflFers in being less elon- 
gate in proportion to the width, the outline being more that of the plicated 
species, P. flexicostata McCoy {loc. dtj p. 499). I know of no closely related 
American species, P. stibspattUata Worthen (Geol. Surv. Ill , voL vi, p. 524), 
being a much more elongated form. 

Formation and localities. — Lower portion of the Carboniferous with the 
preceding species, and also on the northeast side of the cation north of Pinto 
Peak, Eureka District, Nevada. Also at about the same horizon on the 
west slope of Mokomoke Ridge, White Pine District, Nevada. 
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Genus MYALINA De Koninck. 

Myalina congenerls, n. sp. 

Plate xix, fig. 6; piste xzli, fig. 10. 

Shell oblong, the height being twice the width even in the broad ex- 
amples; hinge line straight and ranging at an angle of 60° with the nearly- 
straight anterior margin; base narrow, but rather broadly rounded, poste- 
rior very broadly rounded, curving slightly inward towards the cardinal 
line. General surface of the valves strongly convex towards the front 
border, and beaks becoming more depressed on the posterior portion. Sur- 
face of both valves marked by sUghtly imbricated lamellae of growth. 

The specimen illustrated is more narrow than a right valve associated 
with it that has all the essential characters of the species. Its specific rela- 
tions are with Myalina angulata M. and W. (Geol. Surv. 111., voL ii, p. 300), 
from which it differs in having a more obtuse angle at the union of the car- 
dinal and anterior margins and a less oblique anterior margin. It is in out- 
line intermediate between M. angvlata and M. suhquadrata Shumard (Geol. 
Surv. Missouri., vol. i, pt. 2, p. 207, 1855); Myalina Apachesi Marcou (Geol. 
N. Amer., p. 44) may possibly be a closely alUed species, but with the descrip- 
tion and figure given by its author this cannot be determined. Compare, 
also, M. St. Ludovica Worthen (GeoL Surv. 111., vol. v, p. 540). 

Formation and locality. — Lower portion of the Carboniferous Group, 
on the west slope of Richmond Mountain, Eureka District, Nevada. 



Msralina N6inasl% n. sp. 
Plate xixy fig. 5; plate xxii, fig. 7. 

Shell subovate to subquadrangular, depressed convex, base broadly 
rounded; anterior margin slightly concave or straight, posterior outline 
broadly rounded and meeting the hinge-line at an obtuse angle. Hinge 
straight, shorter than the greatest width, and ranging at nearly right angles 
to tlfe longitudinal axis of the shell. Beaks terminal and directed obliquely 
forward. 
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Surface marked by concentric undulations of growth. 

The original type of this species is the elongate compressed left valve 
illustrated on plate jxix, fig. 5. Subsequently several specimens of the right 
valve were obtained from the same locality that show more nearly the true 
outline of the shell. The hinge-line varies in length, as do the relative pro- 
portions of the height and width of the valves, but these diflFerences do not 
prevent the union of the several examples under one species. 

In outline some of the shells approach Myalina ampla^ M. and H. (Name 
proposed in description of species, Pal. Upper Missouri, p. 33). 

Formation and locality. — Lower portion of the Carboniferous Group in 
the canon northeast of Pinto Peak, Eureka District, Nevada. 



Msralina Nessu^ n. sp. 
Plate xzii, figs. 8, 8 a. 

Shell large, subquadrate, narrowing towards the base, higher than wide, 
compressed posteriorly, becoming somewhat convex on the umboual slopes. 
Hinge straight, fully equalling, if not exceeding, the greatest width of the 
valves, and ranging at nearly right angles to the vertical axis of the shell. 
Beaks terminal and directed obliquely forward. 

Surface marked by concentric lamellae and undulations of growth. 

Interior characters unknown. 

Dimensions: height of large specimen, 10**°^; width, about 7"". 

In size this species approaches Myalina ampla M. and H. (PaL Upper 
Missouri, p. 33, 1855), and fully equals M. subgmdrata Shumard (Geol. 
Surv. Missouri, vol. 1, pt. 2, p. 207, 1855). It differs from the former species 
in the outline of the posterior side and in the narrowing of the lower portion 
of the shell, and also in the direction of the umbonal slope. The same dif- 
ferences exist between it and M. subquad/raia. 

Formation and locality. — Lower portion of Lower Carboniferous lime- 
stone on east slope of a small conical hill on the east eide of Secret-caflon- 
road Cafion, Eureka District, Nevada. 
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(Jenus MODIOLA Lamarck. 

Modiola f Nevadensis, n. sp. 

Plate xix, fig. 8. 

Shell thin, transversely elongate, narrow anteriorly, expanding gradu- 
ally to the greatest height at a point back of the center; anterior end 
narrow and abruptly rounded; basal margin but little curved except pos- 
teriorly; posterior end somewhat narrowly rounded, and then sloping 
obliquely upward and forward to its union with the nearly straight car- 
dinal line. Beaks small, depressed, anterior. General surface rather 
strongly convex anteriorly, and also backward along the broadly-rounded 
umbonal ridge. 

Surface with fine concentric lines of growth. 

With the single valves, and without specimens showing the hinge 
structure, the generic reference is more or less doubtful. The specimen 
illustrated has been accidentally compressed anteriorly, the basal margin 
having been pushed down and beneath its true position. 

Formation and locality. — Lower portion of the Carboniferous Group, on 
the low hills south of Newark Mountain by the side of Pinto Creek, Eureka 
District, Nevada. 



Oenos MODIOMOBPHA HalL 

Modiomorplia ambigua, n. ap. 
Plate XX, flg. 1. 

Shell rather below the medium size, transverse and subquadrate for- 
ward to the line of the beaks, in front of which it contracts rapidly to a 
rather narrow, rounded lobe; beaks small, and situated on the anterior 
third; hinge-line slightly arcuate; posterior end broadly rounded to the 
neariy transverse basal margin, which is a little curved towards the anterior 
lobe. 

Surface marked by faint concentric striae and a few stronger lines of 
growth. 
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There is some doubt attending the reference of this species to the genus 
Modiomorpha, as the hinge structure and muscular impressions are unknown; 
but in the absence of these characters the general form of the shell allies 
it to that genus. 

Formation and locality. — Lower portion of the Carboniferous Group, on 
the east slope of a small conical hill on the east side of Secret-caflon-road 
Caflon, Eureka District, Nevada. 



Modlomorpha ? desiderata, n. sp. 
Plate XX, fig. 3. 

Shell of medium size; transverse, roughly suboval; beaks small, com- 
pressed, and situated within the anterior third, the portion of the shell in 
front of them contracting quite rapidly and becoming abruptly rounded in 
front; the posterior end is broken away, but, from the direction of the 
lines of growth, it was probably somewhat broadly rounded. The valves 
are moderately convex and the surface marked by a few lines of growth. 

The nearest allied species appears to be Modiomorpha Hyalea Hall 
(Pal. N. Y., vol. V, pt. 1, Plates and Explanations, pi. xli, fig. 28, 1883), fi:om 
the Waverly Group of Ohio. 

As with the preceding species the generic reference is doubtful; and, 
although their generic relations are not clearly determined, it is thought 
desirable to give specific names to the well-marked species of the class 
to which they belong, as it is rarely well represented in the Carboniferous 
Group in the Rocky Mountains. 

Formation and locality. — ^Lower portion of the Carboniferous Group, on 
the east slope of a small conical hill on the east side of Secret-cation-road 
Caflon, Nevada. 

Modiomorpha ? Pintdenai^ n. sp. 
Plate XX, fig. 2. 

Shell of medium size, transversely subelliptical in outline; general 
surface moderately convex, with a rounded umbonal slope to the greatest 
posterior extension of the valve on the lower third of the posterior margin; 
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anterior end contracted and abruptly rounded ; basal margin broadly arcu- 
ate and meeting the slightly oblique posterior line so as to form a rounded 
angle ; cardinal margin nearly straight and forming an. obtuse angle at its 
union with the posterior margin. 

Surface ornamented by numerous concentric striae. 

Formation and locality. — Lower portion of the Carboniferous Group, 
northeast side of caiion north of Pinto Peak, Eureka District, Nevada. 



Genus NUOULA Lamarck. 

Nnotila inBularlB, n. sp. 

Plate XX, fig. 14. 

Shell transverse, broadly and irregularly ovate, strongly convex, and 
with the beaks prominent and incurved; antAior end contracted and 
rounded somewhat abruptly, the posterior end more broadly rounded and 
the basal line still more; the point of union of the two latter is almost 
subangular, the posterior margin sloping upward somewhat obliquely. 

Surface marked by fine concentric strise and stronger varices of growth. 

This species is allied to N. beUastriata Conr., and N. varicosa H. and 
W. (Pal. N. Y., vol. V, pt 1, Plates and Explanations, pi. xlvi, 1883), of 
the Hamilton Group of New York. 

Formation and locality. — Lower horizon of the Carboniferous Group, 
east slope of a small conical hill on east side of Secret-cafion-road Canon, 
Eureka District, Nevada. 



Nuoula levatilbrme, n. sp. 
Plate xxiiy figs. 1, 1 a. 

Shell very small, subtriangular in outline, moderately convex. Beaks 
elevated, incurved, situated on the anterior half of the shell 

Surface marked by fine, strong, concentric, depressed lines of gi'owth. 
Interior characters unknown. 
16 D w 
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Dimensions: height, 6°*^; width, 7"^; convexity or depth of right 
valve, 2"*". 

This small species is more closely allied in external form to Nucula f 
levata Hall (Pal. N. Y., vol. i, p. 150, pi. xxxiv, figs. 1 a-i, 1847), of the 
Trenton limestone of New York than to any Carboniferous species that 
I am acquainted with. 

Formation and locality. — Lower portion of Lower Carboniferous lime- 
stone in cation directly south of conical hill on east side of Secret-caflon- 
road Canon, Eureka District, Nevada. 

f 

Genus SOLBNOMYA Lamarck. 

Solenomya ourta, n. sp. 
Plate xxii, figs. 6, 11. 

Outline transversely elliptical or oblong-oval, moderately convex. 
Hinge-line about one-half the length of the shell ; beak depressed, situated 
at the anterior third of the shell. 

Surface with narrow undulations of growth, crossed by nearly obso- 
lete, radiating, flat plications, with finer striae Jbetween. 

Interior characters unknown. 

Dimensions: height, 2.25"^; width, 3.75^; convexity or depth of left 
valve, .5*^°". A smaller, more elongate right valve has a height of 1.5*^, and 
a width of 3*^. With but one specimen of the latter to study it is referred 
to this species somewhat provisionally, as there is no series of forms unit- 
ing it with the former. 

'I know of no species with which this can be directly compared, its 
shorter, hip^her form distinguishing it from described species. 

Formation and locality. — Lower portion of Lower Carboniferous lime- 
stone on east slope of a small conical hill on the east side of Secret-cafion- 
road Cafion, Eureka District, Nevada. 
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Genus MAOEODON Lycett. 

Maorodon Hamiltonee Hall. 

Plate xxiii, figs. 5, 5a-o. 

Macrodon Hamiltonee Hall, 1870. Prelim. Notice Lam. Shells, 8vo., pamphlet, p. 13. 
Idem.^ 1883. Pal. K Y., vol. v, pt. 1 ; Plates and Explanations, pi. li, figs. 
1-10/ 

In comparing a large series of specimens referred to this species from 
Nevada, with the beautiful illustrations of it given in the Paleontology of 
New York, and also with specimens from the Hamilton Group of New York, 
I do not find sufficient differences on which to base a specific separation 
of the Nevada and New York shells, although the former occur in strata of 
Lower Carboniferous age, and the latter in the lower half of the Devonian 
Group. The diflferences are in the outMne of the cardinal margin as com- 
pared with the majority of the New York specimens, and the apparently 
thicker shell. The first is negatived by the occurrence of specimens of the 
same outline with the New York specimens, and the secoAd is owing to the 
condition of preservation, the macerated, compressed shells of the Hamilton 
shales not preserving the original structure of the shell. The Nevada speci- 
mens show the large anterior muscular scar in the casts, but not the lateral 
teeth shown in many of the New York examples of the species. 

Formation and locality. — Lower portion of Lower Carboniferous lime- 
stone in cailon directly south of a small conical hill on east side of Secret- 
cailon-road Cafion, Eureka District, Nevada. 



Maorodon tnmoatoi, n. sp. 
Plate viii, fig. 2. 

Shell subrhomboidal, convex, with an imdefined depression extending 
from the beak obliquely to near the center of the basal line ; anterior side 
rounded, posterior side rounded below, nearly straight above. Hinge-line 
straight, nearly as long as the greatest width of the shell below. Umbo 
depressed, situated anterior to the middle of the valves ; beak small, in- 
curved. 
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Surface marked by concentric lines of growth and numerous fine 
radiating costse closely arranged. 

Interior characters unknown. 

Dimensions: height, 6°^; width, 10°*°*; convexity of left valve, 3°*°*. 
Right valve unknown. 

This litttle shell is allied to Macrodon parvus W. and W. (Proc. Boston 
Soc. Nat. Hist., vol. viii, p. 299, 1862) of the Burlington Group of Iowa, 
and M. Chemungensis Hall (Pal. N. Y., vol. v, pt 1 ; Plates and Explana- 
tions, pi. K, figs. 11-16, 1883), from the Chemung Group of New York. 
It is distinguished fi-om each by its short form and strongly ornamented 
surface. The generic reference is made on the general character of the ex- 
ternal shell, as the hinge-line and internal characters are unknown. 

Formation and locality. — Lower portion of Lower Carboniferous lime- 
stone on east slope of a small conical hill, on the east side of Secret-cation- 
road Cafion, Eureka, District, Nevada. 

Genus GBAMMY8IA De Vemeuil. 

Ghrammysia HaxmibalensU Sbumard (Sp.). 

Plate XX, fig. 4. 

Allorisma hannibalensis Shamard, 1855. Geol. Surv. Missouri, vol. i, pt. 2, p. 206, pL 

C, fig. 19. 
Orammysia hannibalensis Hall, 1870. Prelim. Notice Lam. Shells, p.62. 

Hannibalensis Meek, 1875. Pal. Ohio, vol. ii, p. 300, pi. xvi, figs. 5a-c. 

Hannibalensis Hall, 1883. Pal. N. Y., vol. v, pt. 1, Plates and Explana- 
tions, pi. Ixi, figs. 23-33. 

After comparing the Eureka examples of this species with authentic 
specimens from the Waverly sandstone of Ohio, no reasonable doubt re- 
mained of their specific identity. 

The species ranges from the Chemung Group of New York to the 
Waverly of Ohio, and at the base of the Carboniferous of Iowa and Mis- 
souri. 

Formaiian and locality. — Carboniferous Group, lower portion, on east 
slope of a small conical hill on the east side of Secret-caiion-road Cafion, 
Eureka District, Nevada. 
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Grammysia arouata Conrad (Sp.) 
Plate XX, fig. 5. 

Posidonia f arcuata Conrad, 1841. Aon. Rep. Greol. Surv. New York, p. 63. 
Grammysia arcuata Hall, 1870. Prelim. Notice Lam. Shells, p. ^. 

{Leptodomus f) arcuata Hall, 1883. Pal. N. Y., vol. v, pt. 1 ; Plates and 
Explanations, pi. Ixi, figs. 1-9. 

Although this species is confined to the Hamilton Group of New York 
and Virginia, as far as heretofore known, we are unable to separate the Car- 
boniferous shell from it on good specific grounds. Its occurrence at this 
locality and horizon is not surprising, as we have in the Devonian, and also 
at this same locality, examples of as great a range of supposed limited 
species, e. g,j Pleurotomaria nodomarginatUj Schizodus cuneaius, etc. 

Formation and locality. — Lower portion of the Carboniferous Group on 
the east slope of a small conical hill on the east side of Secret-calion-road 
Cailon, Eureka District, Nevada. 

Genus BDMONDIA De Koninck. 

Edmondia Medon, n. sp. 

Plate xxiii, fig. 6. 

Shell transversely subelliptical, moderately convex, equivalve. Hinge- 
line slightly arcuate ; beaks depressed, situated on the anterior third of the 
shell. 

Surface marked by concentric lines and undulations of growth. 

Interior characters unknown. 

Dimensions: height, 1 5**°*; width, 2.5*^™; convexity of single valve, CS*"". 

The specimen illustrated is the only well-preserved one we have of this 
species. In some respects it approaches JE. Bv/rlingtonensis W. and W. 
(See Pal. N. Y., vol. v, pt. 1 ; Plates and Explanations, pi. Ixiv, figs. 19-29, 
1883), of the Burlington limestone of Iowa, and the Chemung Group of 
New York, differing in its more elliptical form and depressed beak. 

Formation cmd locality, — Lower portion of Lower Carboniferous lime- 
stone on east slope of a small conical hill on the east side of Secret-canon- 
road Cafion, Eureka Distiict, Nevada. 
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Edmondia ? olroularis, n. sp. 
Plate xxii, fig. 9. 

Shell large; general outline broadly ovate or subcircular, moderately 
convex, most prominent at the umbonal region. Hinge-line unknown, but 
probably arcuate; beaks depressed, curved over towards the cardinal line. 

Surface marked by concentric lines of growth as far as known. In- 
terior characters unknown. 

Dimensions: height, 5*^"; width, 6*^°"; convexity of left valve, l.S*'"'. 

I know of no species with which to compare this. The generic refer- 
ence is made on the general form and appearance, as nothing is known of 
the interior characters. 

Formation and locality. — Lower portion of Lower Carboniferous lime- 
stone in cafion directly south of a small conical hill on east side of Secret- 
cafion-road Cafion, Eureka District, Nevada. 

Genus PLEUROPHORUS King. 
Pleurophoms Meeki, u. sp. 

Plate viii, fig. 3. 

Shell small, longitudinally oblong, widening posteriorly; moderately 
convex on the line of the umbonal slopes from the beak to the postero- 
basal margin, forming a nearly rounded section from the basal to the cardi- 
nal margin. Hinge-line long and nearly straight, with a narrow but well- 
defined lunette. Beaks located very near the anterior extremity. 

External surface of the shell unknown. The east shows 5 or 6 ra- 
diating costa3 and traces of concentric lines of growth. 

The anterior adductor-muscular impression is bounded by a rather 
strong ridge on the posterior side; pallial line simple and extending to the 
slightly-marked posterior-adductor muscular scar; teeth unknown. 

This species is more nearly related to the English Permian species 
Pleurophorus costatus King (Mon. Perm. Foss., plate xv) than to any Ameri- 
can form that I am acquainted with. The narrow form and posterior expan- 
sion serve to distinguish it from described species of the genus. 

Formation and locality. — Lower portion of Lower Carboniferous lime- 
stone in cafion directly south of a small conical hill on east side of Secret- 
cafion-road Cafion, Eureka District, Nevada. 
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Genus SANGUINOLITES McCoy. 

In the absence of the structure of the hinge-line, the muscular scars, 
and pallial impression in the following species, there is some uncertainty in 
referring them to this genus, as in their general external appearance they 
resemble more or less forms referred to the Modiomorphidae. 

Sanguinolites JElolus H. & W. 
Plate XX, figs. 6, 7, 9. 

SanguinoUtes ceolus Hall, 1870. Prelim. Notice Lam. Shells, p. 40. 

f ceolus Meek, 1876. Pal. Ohio, vol. 11, p. 307, pi. xvi, figs. 1 a-c. 
^olu8 Hall, 1883. Pal. K Y., vol. v, pt. 1, Plates and Explanations, 
pi. Ixvi, figs. 31-35, 43. 

The specimen illustrated by fig. 6 is a typical form of this species, cor- 
responding to those from the Waverly sandstone of Ohio, and we cannot 
distinguish the shorter, broader shells, as shown by figs. 7 and 9, as a dis- 
tinct species, as there is a complete gradation of form between them, and 
to even a still broader variety that is designated in the systematic list as 
8. JSoltis, var. A small shell of this species from the same locality resembles 
very closely some examples of Sanguinolites rigiduSj an illustration of which 
is given from the Devonian limestone on plate xvi, fig. 6. 

Formation andloccUity. — Lower portion of the Carboniferous Group on 
the east slope of a small conical hill on the east side of Secret-caiion-road 
Gallon, Eureka District, Nevada 



SanguinoUtes rettums, d. sp. 
Plate XX, fig. 10. 

Shell broad, irregularly ovate; moderately convex; beaks anterior, 
small and compressed; umbonal slope distinctly angular and extending 
from the beaks to the postero-basal angle, the somewhat rapidly sloping 
postero-cardinal slope being marked midway by a slight longitudinal ridge. 
Cardinal line short and a little arcuate; basal line broadly rounded, uniting 
posteriorly with the slightly rounded, oblique posterior line to foiin a 
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rounded, obtuse angle, and rounding up more rapidly anteriorly in the 
more abruptly curved end. 

Surface marked by concentric lines of growth, and in well-preserved 
examples fine concentric striae are visible. 

This species is readily distinguished by its rotund outline from the 
associated species. 

Formation and localities, — Associated with the preceding, and also on 
the northeast slope of the cation north of Pinto Peak, Eureka District, 
Nevada. 

Bangolnolites simplex, n. sp. 
Plate XX, fig. 11. 

Shell rather above the average size, transverse, irregularly broad-ovate, 
beaks small, compressed, and situated on the anterior third of the shell; 
umbonal slope angular from the beak to the posterior basal angle; general 
surface of the valves moderately and regularly convex, except the postero- 
cardinal slope, which falls away more rapidly from the umbonal ridge; it is 
marked by a faint, central longitudinal ridge. The general outline is not 
very much unlike that of the preceding species, except in the more pointed 
extremities and the near approach of ihe umbonal ridge to the postero- 
cardinal margin. 

Surface marked by fine concentric striae, and a few stronger lines of 
growth. 

Formation and locality. — Lower horizon of the Carboniferous Group, 
eastern slope of a small conical hill on the east side of Secret-caflon-road 
Canon, Eureka District, Nevada. 



Sansoinolitas Salterl, n. sp. 
Plate XX, fig. 12. 

Shell rather small, transversely elongate, nearly three times as long as 
high; cardinal and basal margins subparallel or slightly diverging on the 
posterior half of the shell; beak small, depressed, and situated near the 
anterior end, which is narrow, short, and abruptly rounded; basal margin 
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nearly transverse along the center, curving up rather abruptly anteriorly, 
and more gently at the posterior end; posterior line abruptly rounded at 
the point of greatest extension on a line with the center of the shell, above 
which it curves forward to the straight cardinal line. Valves marked by 
several distinct, but not prominent, ridges on the postero-cardinal slope. 

Surface ornamented, by fine concentric strise, and a few obscure lines 
of growth. 

Formation and locality. — Lower horizon of the Carboniferous Group, 
eastern slope of a small conical hill on east side of Secret-cafion-road 
Cation, Eureka District, Nevada. 



SangulnoUtes 7 NaBiiia, n. sp. 
Plate xix, fig. 9. 

Shell small, transversely elongate, the height being one-half the length; 
beaks small, depressed, and situated on the anterior third; anterior end nar- 
row, somewhat elongate and so abruptly rounded as to be almost angular; 
basal line slightly sinuate midway and curving up at each end; posterior 
end broadly rounded; cardinal line nearly straight The general surface 
of the valves is moderately convex, with a slight umbonal ridge extending 
from the beak to the postero-basal curve, and also a rather broad, shallow 
mesial depression. 

Surface marked by several well-defined, concentric undulations of 
growth. 

Formation and locality. — Lower horizon of the Carboniferous Group, 
eastern slope of a small conical hill on east side of Secret-cafion-road 
Cafion, Eureka District, Nevada. 



SangolnoUtas striatuA, n. sp. 
Plate xxlii, fig. 7. 

Shell transversely elongate-oval, compressed convex, posterior umbonal 
slope angular. Cardinal line long, straight Beak appressed, situated at 
about the anterior third. • 
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Surface marked by strong concentric striae that curve up rather 
abruptly in crossing the angular umbonal ridge. 

Interior characters unknown. 

There are three specimens preserving the anterior portions of the shell, 
but none showing the entire outline. The specimen illustrated has the 
form we have considered as belonging to the genus Sanguinolites. 

The strongly striated surface distinguishes it from described species 
known to me. 

Formation and locality. — Lower portion of Lower Carboniferous lime- 
stone, on east slope of a small conical hill on the east side of Secret-cafion- 
road Gallon, Eureka District, Nevada. 



Genus MICRODON Conrad. 

(CYPRICAEDELLA Hall.) 

Miorodon (Cypricardella) oonnatUB» n. sp. 

Plate xxiv, figs. 5, 5 a. 

Shell transversely subovate or subrhomboidal, moderately convex. 
Hinge-line about two-thirds the length of the shell. Beaks small, depressed, 
and situated on the anterior third of the shell. 

Surface marked by rather distinctly defined concentric striae. 

The interior cast shows an anterior adductor muscular scar of medium 
size, also an undefined depression extending from the beak obliquely back- 
ward on the line of the umbonal ridge. 

Diviensions : height, 1.75*^"; length, 3*^°"; convexity of the two valves 
united, V^. 

In form this species approaches very closely to Microdon {C.) gregarius 
Hall, and in surface characters M. (C) hellistriatus Conrad (Pal. N. Y., vol. 
V, pt. I ; Plates and Explanations, pis Ixxiii, Ixxiv, 1883). While differing 
from both, it combines, in a measure, the specific characters of each. 

The reference of this and also the Devonian M.macrostriatus (ante, p. 1 80) 
to the genus Microdon is tentative. Professor Hall proposed the name Eodon 
as a substitute for Microdon, as the latter had already been used for a genus 
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of fishes and a genus of insects (Miller's Cat Pal. Foss., Addenda, p. 244, 
1877). In the Paleontology of New York (vol. v, pari 1; Plates and Ex- 
planations, p. 18, 1883), a second generic name is placed between Microdon 
and Eodon, viz, Microdonella. Professor Hall previously described the genus 
Cypricardella for similar forms from the Warsaw limestone (see remarks by 
Mr Whitfield, Bull. Amer Mus. Nat Hist , vol. i, No. 3, p. 63), and if Micro- 
don is dropped Cypricardella will have to be substituted. 

Formation and localities. — Lower portion of Lower Carboniferous lime- 
stone in the caiion north of Pinto Peak, and also on the east slope of a small 
conical hill on the east side of Secret-caflon-road Cafion, Eureka District, 
Nevada. 



Genus CAEDIOLA Broderip. 

Cardiola f fiUoostata, d. sp. 

Plate xxii, figs. 4, 4 a, 

Shell obliquely oval, moderately convex. Beak somewhat elevated, 
small and incurved. 

Surface marked by fine, radiating, slightly irregular, elevated stria?, 
and a few concentric lines of gi'owth. 

Interior characters unknown. 

Dimensions: height, 1.5*^°; width, 2*^°; convexity or depth of left 
valve, 0.5^°*. 

The generic reference is doubtful, owing to the absence of the interior 
characters, and also the strong surface costse, so characteristic of Cardiola. 
The only related species referred to the genus is Cardiola transversa Hall 
(Pal. N. Y., vol. V, pt. 1 ; Plates and Explanations, pi. Ixx, figs. 12-1 ft). 

Formation and locality. — Lower portion of Lower Carboniferous lime- 
stone on east slope of a small conical hill on the east side of Secret-cafion- 
road Canon, Eureka District, Nevada. 
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Genus SCHIZODU8 King. 
SohisodoB ooneatus Meek. 
Plate XX, fig. 8. 
Schizodus cuneatus Meek, 1875. Pal. Ohio, vol. ii, p. 336, pi. xx, fig. 7. 

There does not appear to be any points of specific diflFerence between 
the Ohio shell illustrated by Mr. Meek and the examples of this species 
from Nevada. The latter are proportionally a little narrower, but this may 
be owing to the state of preservation, as the Ohio shell is compressed in a 
shale, and the Nevada specimens retain their natural convexity and outline. 

Formation and locality. — Lower portion of the Carboniferous group, on 
the eastern slope of a small conical hill on the east side of Secret cafion- 
road Cafion, Eureka District, Nevada. 

Sohizodus deparouB n. sp. 
Plate xxii, fig. 5. 

Shell large, transversely suborbicular, moderately convex; umbonal 
ridge rounded and passing into the postero-dorsal slope without any per- 
ceptible angle being developed. Beak small, elevated, incurved, and sit- 
uated a little anterior to the center of the shell. 

Surface smooth as far as known, except a few radiating lines on the 
postero-dorsal slope. 

Anterior muscular scar not large, ovate in outline; posterior scar elon- 
gate, and crossed longitudinally by two slightly depressed lines, probably 
from the radiating lines of the postero-dorsal slope of the shell. Pallial line 
simple. 

Dimensions: height, 4.25"; width, 5^; convexity or depth of right 
valve, LS^"". In size this species approaches Schizodus cuneatus (ante). It 
differs in being less erect, less angular in outline, and in having a smooth 
surface. 

Formation and locality. — Lower portion of Lower Carboniferous lime- 
stone on east slope of a small conical hill on the east side of Secret-cafion- 
road Cafion, Eureka District, Nevada. 
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Schizodus curtiforma, n. sp. 
Plate xxii, figs. 3, 3 a. 

Shell small, subrbomboidal, moderately convex; posterior dorsal region 
back of the umbonal ridge compressed and cuneate; umbonal slope dis- 
tinctly angular from the beak to the postero-basal margin ; anterior slope 
rather abrupt to the anterior margin. Beak elevated, incurved, and situated 
a little anterior to the center. 

Surface of the cast with a few indications of concentric lines of growth. 

Interior characters unknown. 

Dimensions: height, 1.5*^; width, 1.75*""; convexity or depth of right 
valve, .5^. 

This little species is related to Schizodus curttis M. and W. (Geol. Surv. 
111., vol. V, p. 582), and S. Rossicus De Vern. (Russ. and Ural Mts., p. 309), but 
can scarcely be referred to either specifically. 

Formation and locality. — Lower portion of Lower Carboniferous lime- 
stone in cation directly south of a small conical hill on east side of Secret- 
cation-road Cation, Eureka District, Nevada. 

SobisodoB Plntdeiuds, d. sp. 
Plate xxii, figs. 2, 2 a. 

Shell about the average size of species of the genus; outline obliquely 
subrbomboidal; base strongly arcuate; umbonal slope distinctly angular^ 
with the posterior side flattened; general surface moderately convex, curv- 
ing evenly over the central portions anterior to the umbonal angle and then 
more abruptly down to the anterior margin. Beaks elevated, incurved, and 
placed on the anterior third of the shell. 

Surface of cast showing a few lines of growth. 

Dimensions: height, 2*^; width, 2.25^°"; convexity or depth of left 
valve, 0.5^. 

Some of the examples are more oblique, and have the appearance of 
being more erect, owing to the greater curvature of the basal margin. This- 
is shown in the illustration of the right valve. 



Digitized by 



Google 



254 PALEONTOLOGY OP THE EUBEKA DISTRICT. 

In comparing with Schizodtts cunetts Hall, from the Waverly Group 
(Pal. N. Y., vol. V, pt. 1; Plates and Explanations, pi. Ixxv, figs. 27-30), a 
strong resemblance is apparent, the Nevada shell diflFering only in its more 
robust foiTO and in the strongly arcuate basal and anterior margins. 

Formation and^ locality. — Lower portion of Lower Carboniferous lime- 
stone, in the caiion northeast of Pinto Peak, Eureka District, Nevada. 

GASTEROPODA. 

Genus PLATYCERAS Conrad. 

Platyoeras ocoideus, n. sp. 

Plate xxiv, figt). 9, 9 a. 

Shell obliquely subconical, apex minute and strongly incui^ved, the 
nucleus making about one volution and then rapidly expanding; the dor- 
sum is somewhat abruptly rounded but not carinate; the right side is gently 
and evenly convex to the rounded angle formed by the union with the 
front ; the left side is more abruptly convex, and curves forward impercep- 
tibly into the anterior surface. Aperture subtriangular in outline with the 
peristome sinuous. 

Surface marked by fine, well-defined, undulating strise of growth. 

This is a small and very pretty species. It may be compared with 
some forms of Platyceras carinatum Hall (Pal. N. Y., vol. v, pt 2, p. 5, pi. 
ii, figs. 12-29) of the Devonian. 

Formation and locality. — Lower portion of Lower Carboniferous lime- 
stone, in cation directly south of a small conical hill on east side of Secret- 
cailon-road Caiion, Eureka District, Nevada. 

PlatyoeraB Piso, n. sp. 
Plate xxi V, figs. 7, 7 a, b. 

Shell obliquely and strongly arcuate; apex minute, incurved, making 
about one volution; body-whorl expanding rather rapidly at first and then 
very gradually to the aperture; dorsum rounded; sides and dorsum with 
seven or eight slight longitudinal plications; aperture broadly subovate 
with the peristome sinuous. 
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Surface covered with fine, undulating striae of growth that are crowded 
together irregularly, forming sb'ght concentric undulations. 

The arcuate form of the body-whorl distinguishes this species from 
Platyceras acutirostris Hall (Geol. Surv. Iowa, vol. i, pt 2, p. 665, pi. xxiii, 
fig. 14) of the Lower Carboniferous of Indiana, etc., the most nearly allied 
species. 

Formation and locality, — Lower portion of Lower Carboniferous lime- 
stone, in cafion directly north of a small conical hill on east side of Secret- 
caiion-road Cation, Eureka District, Nevada. 



Genus PLATYOSTOMA Oourad. 

PlatyoBtoma inomatinn n. sp. 

Plate xxiv, figs. 3, 3 a. 

Shell subglobose; spire elevated above the body whorl; volutions three 
or four, and perhaps a fifth very minute one, that is not preserved in the 
specimen illustrated. The outer volution expanding towards the aperture, 
but scarcely ventricose; aperture vertically ovate or subrhomboidal; the 
columellar lip appears to have been reflexed. 

The few fragments of the outer shell that are preserved show it to 
have been nearly if not quite smooth. 

This species resembles some forms of Platyostoma lineatum (ante, p. 185) 
of the Devonian of New York. 

Formation and locality. — Lower portion of Lower Carboniferous lime- 
stone, in caiion directly south of a small conical hill on the east side of Secret- 
€aiion-road Caiion, Eureka District, Nevada. 



Genus EUOMPHALDS Sowerby. 

BaomphaloB (StraparoUus) sabrngosas M. & W. 
Plate xviii, fig. 19. 

EuomphaluB rugosus Hall, 1868. Geol. Surv. Iowa, vol. i, pt. 2, p. 722, pi. xxix, figs. 

14a--c. (Not Euomphalua rugosus Sowerby, 1849.) 
Serpula (Spirorhis) planorbites Geinitz, 1866. Garb, and Dyas in Nebraska, p. 2, pi. 

i, fig. 6, (not of Monster). 
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Straparollus (Euomphalus) rvgosus Meek, 1872. U. S. Geol. Surv. Nebraska, p. 230 

pi. vi, figs. 5 a, ft; pi. xi, figs. 4 a, b. 
Straparollus (Euomphalus) subrugosus Meek & Worthen, 1873. Geol. Surv. Illinois^ 

vol. V, p. 607, pi. xxix, figs. 11 Or^. 

The example of this species in the collection has the essential features 
observed in the specimens from the Coal Measures of Illinois, Nebraska, etc., 
and no specific differences are recognized between the form from Nevada 
and those of the Mississippi Valley region. 

Formation and locality. — Lower portion of the Carboniferous Group, on 
the east slope of a small conical hill on the east side of the Secret-cailon- 
road Caiion, Eureka District, Nevada. 

Genus BELLBEOPHON Montfoil;. 

BeUerophon majusonliiBy n. sp. 
Plate xziii, figa. 1, 1 a; plate xxiv, fig. 6. 

Shell thick and strong, very large, subglobose; body volution subglo- 
bose, expanded a little at the aperture, marked by a well-defined median 
carina; outer lip with a strong sinus in front, rounded at the sides, somewhat 
reflexed and greatly thickened over the umbilical areas, entirely concealing 
the openings. Inner margin of the columellar lip very much thickened^ 
boss-like, extending out into the aperture and giving the latter a broadly 
subreniform outline; the outer lip probably extended over a portion of the 
columellar lip, but the specimens at hand do not show this clearly. 

Surface characters mostly obliterated, a few of the stronger lines or 
wrinkles of growth alone remaining; these curve gently forward between 
the dorsal carina and the umbilicus. 

Dimensions: greatest length, 12"™; breadth at umbiHcus, 7.5*""; at ap- 
erture, ir"*. Aperture, 3.5*^ by T.S*''" in a specimen lO*"^ long, by GS^"" 
wide at the umbilicus. 

This large BeUerophon is most nearly related to BeUeropJion costatus 
Sowerby, as figured by De Koninck (Anm. Foss., plate xxvi, fig. 2 o-e). It 
differs in the direction of the lines of growth, form of aperture, and the 
thickening of the columellar lip. Bellerephon crassus M. and W. (Geol. Surv. 
111., vol. ii, p. 385, pi. xxxi, figs. 1 6 a, fe), fi'om the Lower Coal Measures of 
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Illinois, is the largest American species of the genus. It varies materially 
from B. majusculus in the character of the columellar lip. 

Formation and locality. — Lower portion of Lower Carboniferous lime- 
stone in a cailon a little north of Pinto Peak, Eureka District, Nevada. 



,. CHAMBER 



SHELL 




Fia. 3.— Section of the large specimen figured on plate zziii, fig. 6. The chamber of the interior 
whoils is filled in with calcite, which leaves only the outer whorl clearly outlined, including a section 
of ite chamber. 

Bellerophon teztHis Hall T 
Plate xviii, fig. 18. 

Bellerophon canoellatus Hall, 1856. Trans. Albaoy lust., vol. iv, p. 31 (not B. cancel- 

latus Hall, 1847, Pal. N. T., vol. i, p. 307). 
Bellerophon textilis Hall, 1877. Proposed instead of B. cancellatus Hall (preoccupied). 

MiUer's Cat. Amer. Pal. Foss., p. 243. 

Our specimens are all more or less crushed and distorted, but com- 
17 D w 
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parisons with examples of B. textUis from the Warsaw limestone of Indiana 
exhibit strong specific resemblances which, in the absence of more perfect 
specimens to show possible differences, place the Eureka shell in the same 
species. 

Two other species occui* in the same beds; one is like B. stiblosvis Hall, 
1856 (Trans. Albany Inst, vol. iv, p. 32), of the Warsaw limestone, and the 
other is of the character of B, ellipticus McChesney (see Trans. Chicago 
Acad. Sci., vol. i, p. 44), from the Coal Measures of Illinois, but there is not 
sufficient material to decide conclusively upon the specific relations. 

Formation and locality. — Lower portion of the Carboniferous Group, 
east side of Secret-canon-road Canon on east slope of a small conical hill. 
Eureka District, Nevada. 

Genus LOXONEMA Phillips. 

Loxonama bella, n. sp. 

Platexxiv, figs. 1, la. 

Shell small elongate-conical ; spire elevated, tapering to an acute point. 
Volutions fourteen to fifteen, very slightly convex, increasing gradually in 
size to the last one, which is a little enlarged and rather abruptly rounded 
below the middle. 

Suture close but not deep. Aperture subovate or subrhombic, longer 
than wide. 

Surface smooth to the unaided eye, but under a strong magnifying 
glass shows fine concentric striae of growth that curve slightly forward ; at 
the suture these are a little stronger. 

Dimensions: length, 18°*°*; breadth of body volution, 7°**°; divergence 
of apical angle, 24^. 

In many particulars this species is closely allied to Loxonem^ cerUhifor- 
mis M. andW. (Geol. Surv. 111., vol. ii, p 379, pi. xxxi, figs. 13a-c), and 
Chemnitzia subconstricta De Koninck (Anm. Foss., plate Iviii, figs. 17 a, 6). 
It diflFers from each in having less convex volutions, and the surface striae at 
the suture are not gathered in short crenulations. The cast has the form 
of the volution shown in both Meek's and De Koninck's figures. 
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The slope of the spire of L. beUa is more like that of the minute CAem- 
nitjsfia foevigrate Deshayes (Leth. Rossica, pi. xlii, figs. 6 a, 6) of the Tertiary, 

Formation and locality. — Lower portion of Lower Carboniferous lime- 
stone, in cafion directly south of a small conical hill on the east side of Secret- 
cafion-road Cafion, Eureka District, Nevada. 



Genas PLEUROTOMARIA Defrance. 

Planrotomaxla nodomargiiiata McChesney. 

Plate xviiiy fig. 15. 

Pleurotomaria nodamarginata McGhesney, 1860. Desc. New Species of Fossils, p. 70. 
Trans. Chicago Acad. Sci., 1869, vol. i, p. 47, pi. vii, figs. 1 Or^. 

Notwithstanding that Mr. McChesney gives the Hamilton Group as the 
horizon from which P. nodamarginata was obtained, the identification is here 
made with a shell coming from the Lower Carboniferous of the Eureka Dis- 
trict. This conclusion is arrived at only after the most careful comparisons, 
which appear to leave very little if any doubt of the specific identity of the 
Nevada and Missouri shells. 

Formation and locality. — ^Lower portion of the Carboniferous Group, east 
side of Secret-cafion-road Cafion on east slope of a small conical hill. Eu- 
reka District, Nevada. 

Plenrotomaxla NevadenBia^ n. sp. 
Plate xzlvy figs. 2, 2 a. 

Shell turbinate; spire elevated, height and width subequal; volutions 
five or six, expanding quite regularly to within a half of a volution of the 
aperture, when it becomes more ventricose; body volution angulated, 
depressed convex above and rounded below; umbilicus small. Aperture 
broadly oval to subcircular. 

Surface marked by strong, regular, revolving lines above and below 
the peripheral band, crossed and cancellated by finer concentric strise that 
cut into the revolving lines and give them a fine nodose appearance. The 
concentric striae are directed a little backward from the suture to the band; 



Digitized by 



Google 



260 PALEONTOLOGY OF THE EUREKA DISTRICT. 

arching backward in crossing the rather narrow surface defined by the sim- 
ple carina above and below, they trend forward at about the same angle to 
the suture as they do above from the band to the suture. 

Formation and locality. — Lower portion of Lower Carboniferous lime- 
stone, in caQon directly south of a small conical hill on east side of Secret- 
canon-road Cafion, Eureka District, Nevada. 



Genus MACROCHEILT7S Phillips. 

MaorooheiluBy sp.T 

Plate xxiv, fig. 8. 

The general form of this species is not unlike that of MacrocheUus 
Altonensis Worthen (Geol. Surv. Ill, p. 593, pi. xxviii, fig. 8) of the Coal 
Measures of Illinois. Owing to the imperfect preservation of the aperture, 
it is impossible to make a satisfactory specific reference. 

Formation and locality. — Lower portion of Lower Carboniferous lime- 
stone, in cafion directly south of a small conical hill on east side of Secret- 
cafion-road Cafion, Eureka District, Nevada. 



Genus METOPTOMA Phillips. 

Matoptoma parocoidensy n. sp. 

Plate xviii, fig. 16. 

Sheir depressed, patelliform, rounded quadrangular or suboval in out- 
line, the greater and less diameters being 26"^ and 20°"*; apex subcentral, 
with the sides sloping away uniformly to the lateral margins and not quite 
as rapidly to the anterior and posterior margins. 

Surface marked by fine concentric lines or striae of growth and narrow 
radiating lines of a darker color. The original color of the shell is par- 
tially preserved, the dark radiating lines of color on the purplish-gray sm^- 
face giving it the appearance of a recent Acmaea (-4. testudinalis). 

Formation and locality. — Lower portion of the Carboniferous Group, 
Richmond Mountain, Eureka District, Nevada. 
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Genus AMPULLABIA Lamarck. 
Ampullazla t Powell! Walcott. 
Ampullaria t Pawelli Walcott, 1883. Science, vol. ii, p. 808, figs. 3, 3 a. 

Shell subglobose; unabilicus small; spire depressed; volutions three or 
four, increasing uniformly in size until the last one, which is larger in pro- 
portion and slightly expanded at the aperture; suture dis- 
tinct; aperture oblong, broad ovate, and a little straightened 
on the inner side, entire; peristome continuous, slightly 
reflexed. 

Surface marked by fine lines of growth. Operculum 
concentric, rather thick, and of a calcareous or shelly struct- ^^figare^ a"typi- 
ure; nucleus subcentral. cai s e , x . 

In refeiTing this species to the genus Ampullaria we 
bear in mind that it is not probable that a genus of this 
character has continued from the Middle Paleozoic to the 

11111 .111 ^^* ^- "~ Opercu- 

present time; on the other hand, when we consider that the lum^xs, 

shell is Ampullaria-like in character and associated with an operculum that 
is almost characteristic of the genus, that the genus Pupa is known from 
the Middle Carboniferous, and that a shell not to be distinguished from 
the recent Physa is associated with Ampidlariaf Powell% a pulmonif- 
erous shell Zaptychius Carbonaria and a twig of a coniferous tree, all of 
which are evidences of a near land area, it would appear that a reference 
to Ampullaria, as the genus representing the group to which the species 
belongs is warranted by the facts, although it may be ultimately referred to 
a new genus or subgenus. 

Formation and localities. — Lower portion of the Carboniferous Group, 
on the western slopes of New York and Richmond Mountains, Eureka Dis- 
trict, Nevada. 

PULMONIFERA. 

For an excellent summary of what was known of the Paleozoic rep- 
resentatives of this subclass up to the month of November, 1880, we are 
indebted to Dr. J. W. Dawson, who states that the three known localities of 
their occurrence are on the American continent, and that six species were 
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described from them, namely: Pupa vetustay P. Bigshyi Dawson, Zonites 
{Conulus) priscus Carpenter, from the Coal Measures of the South Joggins, 
Nova Scotia; Pupa VermillionensiSy BawsoneUa Meeki Bradley, from the 
Upper Coal Measures of Vermillion River, Illinois, and Strophites grandoeva 
Dawson, from the Devonian plant beds of St. John, New Brunswick (Amer. 
Journ. Sci., 3d ser., vol. xx, p. 403, 1880). Subsequently Prof. R P. Whit- 
field gave the results of his study of BawsoneUa Meek% showing that it was 
probably an operculate shell, and he also described Anthraco-pupa Ohioensis 
from the higher beds of the Coal Measures at Marietta, Ohio {Ibid.j xxi, 
p. 125, .881). All of the species are true land shells, the aquatic division 
of the Pulmonifera being unrepresented up to the time of the discovery in 
Nevada of the species to be described. The geologic horizon at which the 
latter occur is intermediate in position to the Devonian plant beds of New 
Brunswick and the localities in the Coal Measures of Nova Scotia, Illinois, 
and Ohio, 

A brief notice of these shells was published in Science, vol. ii, p. 808, 
1883. 

Gtonos PHYSA Drapamaud. 
Physa priBca Walcott. 
Physa prism Walcott, 1883, Science, vol. ii, p. 808, fig. 2. 

Shell small, oblong, sinistrally spiral, and with about four volutions, 
the last one expanded, ventricose, with the short, small spire 
above less than one-fourth its length; aperture more than three- 
fourths of the length of the body volution, broadly rounded 
anteriorly, becoming more pointed at the opposite end; outer 
lip thin, inner lip slightly reflected on the last whorl. 

Surface smooth or marked by fine lines of growth. 

The shell is apparently that of a true Physa, although <rf»i«".x8. 
thicker than in most species of the genus. It may belong to a subgeneric 
gi'oup, but of this we have little evidence in the specimens before us. 

The largest specimen has a length of 9"", and the smallest of 4"". 
' Formation and localities. — Lower portion of the Carboniferous Group, 
in a chocolate-colored limestone, on the western slope of New York and 
Richmond Mountains, Eureka District, Nevada. 
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Genus ZAPTYOHIUS, n. g. 

Shell minute, elongate; aperture large, oblong, nearly vertical; outer 
Up thin, columellar lip reflected, plicated. 

Surface of shell marked by slightly oblique longitudinal striae. 

Type: Zaptychius carhonaria. 

Zaptychius appears to have its nearest living ally in Auricula, although 
differing in the form of the body volution and spire from the typical forms 
of that genus ; the presence of the Auricula-like aperture and elongate shell, 
vertically striated, afford the basis for a new generic description. 



ZaptyohiuB oarbonaria Walcott. 
Zaptychius carbonarm Walcott, 1883. Science, vol. ii, p. 808, fig. 1. 

Shell small, slender, the body volution having a length of about 6.5" 
and a greater diameter of 2.5""™; aperture rather large, elon- 
gate, narrow posteriorly and broadly rounded in front; col- 
umellar lip thickened anteriorly, the thickened portion curv- 
ing inward opposite the umbilical chink to form a rounded 
plication or ridge on the lip, which is reflected back on the 
volution and marked by a second tooth-like plication pro- 
jecting a short distance out into the aperture a little posterior 
to the first. The number of volutions is unknown. 

Surface of the shell marked by even, equidistant, nearly 
vertical striae that distinctly define the interspaces between 
them. 

The form of the spire above the portion of the volution 
preceding the body volution is unknown, although from the tfpeeped^en^xa 
character of that preserved and the presence of a ti'ace of a volution 3.5"°^ 
above the body volution, it was probably more or less slender and dongate. 

Formation and locality. — Lower portion of the Carboniferous formation, 
in a chocolate-colored limestone, associated with Physa prisca and AmpuUch 
ria f Powellij Eureka District, Nevada. 
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PTEROPODA. 

Genus OONULARIA Miller. 

Conularia MiBSOurieiisiB Swallow t 
Plate xxiii, fig. 4. 
Conularia Missouriensis Swallow, 1860. Trans. St. Louis Acad. Sci., vol. i, p. 667. 

The description given by the author of this species agrees so closely 
with the specimen before me that in the absence of the type, or a good 
illustration, it is identified with it. Both the Missouri and Nevada speci- 
mens occur in the lower portion of the Lower Carboniferous limestone. 

Formation and locality. — Lower portion of the Lower Carboniferous 
limestone, Mokomoke Ridge, White Pine Mining District, Nevada. 

Genus HYOLITHES Eichwald. 

Hyolithes oarbonazla, d. sp. 

Plate zxiii, fig. 3. 

Form an elongate triangular pyramid, gradually and regularly taper- 
ing to an acute extremity; angle of divergence of the sides, 18°. Trans- 
verse section subovate, slightly convex on the ventral side, the lateral mar- 
gins rounded, and the dorsal side a little more convex than the opposite 
side. Aperture oblique, the ventral side being a little prolonged. Shell 
rather thick. Operculum unknown. 

Surface with fine, concentric, radiating or longitudinal striae. 

Dimensions: length, ll""™; diameter at aperture, 3.5"™ by 2"^. 

In the cast a longitudinal groove is seen on the ventral face near each 
lateral margin; it extends only a little way back from the aperture. 

This pretty little shell has the form of Hyolithes aclis Hall (Pal. N. Y., 
vol. V, pt 2, p. 197), of the Devonian of New York, but it is more slender 
and probably a much smaller species. Also compare with Hyolithes novellus 
Barrande (Syst. Sil. Boh^me, vol. iii, pi. xv, figs. 23, 24.) 

Formation and locality, — Lower portion of Lower Carboniferous lime- 
stone, in canon directly south of a small conical hill on the east side of 
Secret-canon-road Canon, Eureka District, Nevada. 
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CEPHALOPODA. 

Genus ORTHOCERAS Breynius. 

Orthooeras Randolphensis Worthent 

Plate xviii, fig. 17. 

Orthooeras armulatO'Coatatum Meek & Worthen, 1861. Proc. Acad. Kat. Sci. Philad., 
vol. xiii, p. 147. Ibid.j 1866. Geol. Illinois, vol. ii, p. 304, pi. xxiv, figs. 3a-&. 
(Not Orthooeras annulato-costatum Boll, 1867.) 

Orthoceras Randolphensis Worthen, 1882. Bull. 111. State Mus. Nat. Hist., No. 1, p. 38. 
By error in the Bulletin the original reference of this species is given as 
Orthoceras annulo-costatum M. & W., 1862, Geol. Surv. 111., vol. vi, instead 
of as above. 

With the means of comparison at hand the fragmentary remains of this 
form from Nevada appear to be identical with those from the Chester lime- 
stone of the Lower Carboniferous formation of the State of Illinois. The 
most marked difference between them is the greater obliquity of the annu- 
lations in the Nevada specinaens, but this may be owing in a measure to 
the crushing of the tube, which is compressed very much in all the examples 
collected. 

Formation and locality, — Lower portion of the Carboniferous limestone, 
on the eastern slope of a small conical hill on the east side of Secr^t-cafion- 
road Canon, Eureka District, Nevada. 



Orthooeraa Bnrekensis, n. sp. 
Plate zziiiy figs. 2, 2 a. 

Shell slightly curved. Transverse section broadly oval; the dorso- 
ventral diameter the shorter, having a ratio of 7 to 8 with the lateral diam- 
eter. Tube gradually and regularly enlarging. Chamber of habitation 
unknown. Air-chambers have a depth of 4°^ where the dorso-ventral 
diameter of the tubd is 14°™. Septa thin, smooth, moderately concave. 
The suture has a broad retral curve over the dorso-ventral sides of the tube, 
extending forward over both the lateral faces. 

Siphuncle small, slightly eccentric, and nearer the dorsal face of the 
septum ; a narrow, flat areola surrounds it in the one section exposed to 



Digitized by 



Google 



266 PALEONTOLOGY OF THE EUREKA DISTRICT. 

view. The character of the siphuncle in its passage between the septa has 
not been observed. 

The test is rather strong, and is vertically striated on the interior as 
shown in the cast, the striae being exceedingly fine. The exterior surface 
has been so injured by the mineralization of the test, that its characters are 
not determinable. 

A slight carina is preserved on the cast of the dorsal surface. It does 
not appear to have any connection with the siphuncle or areola surround- 
ing it 

Orthoceras clinocameratum Winchell (Amer. Jour. Sci., vol. xxxiii, p. 356, 
1862) is the only American species that appears to correspond to this. 
With the description to decide from, it does not appear that the Michigan 
and Nevada shells belong to one species. 

Formation and locality. — Lower portion of Lower Carboniferous lime- 
stone in cation directly south of a small conical hill on east side of Secret- 
cafion-road Cation, Eureka District, Nevada. 



Orthoceras, sp. t 

A small species, with fine vertical annulations, is associated with 0. 
JEwrekensis. It appears to be slightly curved, and to have its cone enlarg- 
ing gradually and uniformly. 

P(ECILOPODA. 

Genus GEIFFITHIDES Portlock. 

arifflthides Portlooki M. & W. 

Plate zxiv, figs. 4, 4 a, 5. 

PUllipsia (QriffithiAeB) Partlochi Meek & Worthen, 1865. Proc. Acad. Nat Sci. Philad., 
vol. xvii, p. 268. Ibid., 1873. Geol. Surv. Illinois, vol. v, p. 525, pi. xix, 
fig. 6. 

The detailed and elaborate description given of this species by its 
authors provides the means for a close comparison between it and the Ne- 
vada specimens. 
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The most striking difference is the greater strength of the postero-lateral 
spine of the free cheek in the Nevada form. This, however, is scarcely a 
specific variation, and the other variations are not of specific value. 

Judging from the external features of the head, this species may be re- 
ferred to the genus Griffithides. In the cast traces of two anterior pairs of 
glabellar furrows appear, but these are not seen on the outer surface of the 
shell. Again, the form of the glabella is that of the typical forms of 
Griffithides. 

Of the nineteen species referred to the genus Phillipsia, from American 
Paleozoic strata, I do not know of one that would not admit of question. 
Eight are founded on specimens of the pygidium alone, and the generic 
reference is consequently questionable. One species, Phillipsia Lodiensis 
Meek (Pal. Ohio, vol. ii, p. 323, plate xviii, fig. 3), is, as suggested by Mr. 
Meek, referable to the genus Proetus or a subgenus of Proetus, and in this 
same list may be included the two Devonian species (ante p. 211 and Pal. 
N. Y., Illustrations of Devonian Fossils, plate xxi, fig. 29, P. kevis). Of 
the species left, none appear to possess the typical features of Phillipsia, 
but on the contrary are more nearly allied to Griffithides. 

Formation and locality. — Lower portion of Lower Carboniferous lime- 
stone, in cation directly south of a small conical hill on east side of Secret- 
cafion-road Cafion, Eureka District, Nevada. 
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SYSTEMATIC LIST OF FOSSILS OF EACH GEOLOGIC FOEMAIIOS. 

CAMBBIAK. 
PROSPBCT MOUNTAIN aROUP. 

[The double multiple (XX) denotes that the species passes to thegronp shore.] 



Geners and species. 



6 

a 
p4 



Bemarks. 



Page. 



POBIFEBA. 
Protospongia fenestrata Salter . 

.»p.» 

BHACHIOPODA. 

Discina, sp. t 

Lingnlepis Maera H.&W 

rmioataH.&W.... 

Lingula ? mantieala White 

Obolella discoidea H. & W 

•Pt 

Acrothele f dichotoma, n. sp. t. . . 

Acrotreta gemma Billings 

Eutorgina Prospectensis, n. sp. . 

•cnlptilis Meek 

Whitfieldi, n. sp 

Leptxna Melita H. & W 

Orthis Enrekensis, n. sp 

sp.? 



PTEBOPODA. 



Stenotheca elongata» n. sp 

Hyolithes primordialis Hsll (sp.) 

Scenellat oomila,n.sp 

PiECILOPODA. 

Agnostns bidens Meek 

oommonis H. &. W 

Neon H. &.W 

prolongns 'H.ScW 

Bichmondensis, n. sp 

sednsos, n. sp 

OlencUns GUbeiti Meek 

HoweUlMeek 

Iddingsi, n. sp 

Dicellocephalns f angostifhms, n. sp. .. 

bilobatosBL&W.... 

t exiMmsas, n. sp 

flabeUlfeTH.<t \V.... 

Iole,n.sp 

Marica,n.6]) 

nasntns, n. sp 

Osceola HsU 

? quadriceps H. A, W,. 

Bichmondensis, n. sp . . 



X 

XX 
XX 
XX 
XX 

X 

X 
XX 

X 

X 

X 
XX 

X 

X 

X 
X 
X 



XX 
XX 
XX 

X 

X 

X 

X 

X 

X 

X 

X 

X 



X 
X 
X 
X 
X 
X 



X 
X 



Type from the Cambrian of Wales. 



Fragment.. ..................... ........................ 

Types from Eureka and White Pine Districts, Kerada . 

Type from the Eureka District 

Type from ScheU Creek Bange, ISevada 

Type from Eureka District 

Like 0.pretiosa Billings , 



Type frtmi the Caldferons formation of Kewfonndland. , 

Type fttnn (JaUatin Birer, Montana 

Type from Eureka District 



Type fimn Potsdam sandstone of Wisconsin . 



Type from White Pine District, Kevada . 

Type from Eureka District 

Type fhim Eureka District 



Type from Pioohe, UTevada.. 
Type from Pioohe, Kerada.. 



Tyi>e from Eureka District . 



GeoLEzpL Fortieth Parallel, toL It, p. 227.. 



Type from the Potsdam sandstone of Wisoonsln.. 
Type from nte Peak, Wahsatch Bange,ntah 



U 



12 
13 
13 
14 



14 
17 
19 
20 
IS 
22 
22 



23 
23 
15 

26 
27 
27 
28 
24 
25 
29 
80 
28 
42 
40 
45 



43 
44 

40 
40 
45 
41 
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CAMBRIAN— Continned. 



Oenen and species. 



5 

i 



Bemarks. 



Page. 



Ptyohoparia 0) angnlatns H. & W. . 

Anjtaa'H.ScW 

(S.) breviceps, n. sp. . . . 

grannloeas H. & W^ — 

Hague! H. Sc W. (sp.) . . 

IsBYiceps, XL sp 

(f ) LimiarsEoni, XL sp . . . 

maonlosus H. & W. (sp.) . . 

nitidus H. &W. (sp.) .. 

occidentalis, XL sp 

Owenl M. & H. (sp.) . . . 

(t) pemasntas, xl sp ... 

(1) Prospectensis, xl sp 

(1) sixnilis»iL sp 

(Dsimilis, yar. robnsins, xi. 
var. 

xmisnlcatiis H. & W 

(Enlomat) affinis, xl sp 

(Enloma t) dissimilis, il sp. 

(P.) laticeps H. & W 

(P.) oooidens, il sp 

sp.? 

Axiomocare ? pai'vum, xl sp 

Ptycbaspis mixiixta Wbitfield 

pnstuloea ILScW 

Chaxiocepbalns ? tuiniftons H. ScW ,. 

Agranlos 1 globosns, xl sp 

AretbnsiDa Americana, il sp 

Ogygia f problematioa^ xl sp 

? spinosa^XLsp 

Elfenoms, sp. f 



X 

X 

XX 
XX 

X 

X 
XX 

X 

X 
XX 

X 

X 

X 

X 

XX 
XX 

X 

X 

X 



X 
X 



X 
X 

XX 
X 
X 



L. 
L. 



GeoL ExpL Fortieth Parallel, vol iv, p. 220 . 
Type from Scbell Creek, Neyada 



Type from Enreka District 

Type from the White Pine District, Nevada. 



(Jeol. ExpL Fortieth Par., vol iv, p. 215 . 
Type from Eureka District 



Tyx>e from Big Horn MonntaixiB, Montana. 



Type from Enreka District . 



Tyi>e from White Pine District, Nevada. . 



Tyi»e from the Potsdam sandstone of Wisconsin. 

G^lExpl.FortiethPar., voLiv, p.223 

Type from the White Pine District, Nevada 



56 
49 
67 
57 
54 
47 



57 
51 
55 
49 
46 
52 
53 

58 
54 
51 
59 

58' 

59 



61 
61 



63 



M The species ftom the White Pine District occur at the base of the Pogonip Group and are doubtftilly referred to 
the Gambrian. 
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POOONIP OROUF. 

[The letter G in the first column denotes tliat the species also ooonrt in the CambriuL] 



Genera and species. 



I' 



Kemarka* 



Page. 



RHIZOPODA. 

Beceptaculites elliptictis. n. sp 

elongatos, n. sp 

mammillarls Kewberry . 

HYDHOZOA. 

Oraptolithus, sp. f 

ACTllJOZOA. 

Montioalopora,sp.f 

POLTZOA. 

PtUodictya,sp.f 

BRACHIOPODA. 

LingalepisM»raH.&W T.. ...... 



f minntaH.&W 

Lingolatmanlicula White 

Lingula apt 

Obolella f ambigua, n. »p 

disooideaH.&W 

Aorotreta genunai' Billings 

sp.f 

Sohizambon typicalis, n. sp 

Leptena meUta H. & W 

Strophomena Nemea H. & W 

Orthis Hambnrgensls, n. sp 

Lonensis, n. sp 

perreta Conrad 

Pogonipensis H.&W 

testndinaria Dalman 

tricenaria Oonrad 

•p.' 

sp.t 

Streptorhynchns minor, n.sp 

Porunbonites obscums H. & W 

Triplesia calcifera Billings 

LAMELLIBRAKCHIATA. 

TeUInomya contracta Salter f 

f Hambnrgensis, n. sp .... 
ICodiolopsis ocoidens, n. sp 

Pogonipensis, n. sp 

ap.t 

" Identified by Hr. Heek 



67 
66 
65 



XT. 



U. 



U. 
IT. 
U. 
Halade City, Utah. 



LikeO.bifldQsHaU. 



Types from the Eureka and White Pine Districts, 
UTerada. • 

Type from Eureka District 

Type from the Sohell Creek Bange, UTerada 



Type from Eureka District , 

Type from Galciferous Formation of Kewtonndland. 
Like A. suboonica Kutorga , 



Type from Eureka District 

Type from White Pine District, Kevada.. 



Trenton of Wisconsin, Chasy of Canada, etc 

GeoLEzpL Fortieth Par., Td. ir, p. 232 

Trenton Group species of Kew York, Canada, etc. 
Trenton Group species of Kew York, Canada, etc. 



GeoL EzpL Fortieth Par., voL It, p. 284. 
Caloiferous formation of Canada* 



Trenton Group species. , 



12 



18 
18 



67 
14 
17 



70 
22 
71 
78 
74 
72 



72 
74 



76 



75 



76 
76 

77 
78 



Hayden's Beport for 1872, p. 464. 
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Genera and species. 



k 





Bemarks. 



Page. 



OASTEBOPODA. 
BeUerophon (Bncania) bidonata Hall... 

•P.» 

Straparollns, sp. t 

Baphistoma Nasoni Hall (sp.) 

ep.f 

MnrohisoniaMiUeriHaU 

sp.t 

8P.» 

PleaTotomaria Lonensis, n. sp 

sp.! 

Heliootoma, sp. f 

Haclnrea annnlata, n. sp 

carinata, n. sp 

subannnlata, n. sp 

sp.! 

Metoptomaf analogs n.sp 

Phillipsl,n.8p 

Cyrtolites sinnatns B.ScW 

PTEBOPODA. 

Coleoprion minata, n. sp 

Hyolithes Yumxemi, n. sp 

sp.t 

CEPHALOPODA. 

Orthoceras mnltioameratam Hall 

4sp.t 

Endoceras (like B. mnliitnbnlaiam) 

proteiforme Hall 

CBUSTACEA. 

Leperdltlabivia White 

sp.t 

Beyriohia, sp. f 

Plnmulltes, sp. f 

PCECILOPODA. 

AgDOstos oommnnis H. & W 

tamidosnsH. &W 

DiceUpcephalus inexpectans, n. sp 

flnalis, n.sp 

mnlticinctiis H. & W. . . 

Ptycoparla anneotans, n. sp 

granolosas H &. W.(sp.) 

HagaeiH.&W.(sp.) 

maonlosns H. & 'W.(sp.) . . . . 

Oweni Meek 

nnisnloatas H. & W. (sp.) 

(Enloma f) afflnis, n. sp. f 



Trenton Gronp species in New York, Oanada, etc. 
like Rallegoricas White 



Trenton Group of Wisconsin 

Trenton Group species in Kew York, Gsnada, etc. 



78 
79 



80 



TJ. 
U. 



Type from the White Pine District, Kerada . 



U. 
U. 

IT. 
IT. 



81 
81 
82 
82 
83 
84 
88 
84 



85 



A species of the Lower Trenton in Kew York. . 



Species of Lower Trenton in New York State . 
Trenton Gronp speoiea 



86 

86^87 
87 
86 



Type from the Schell Greek Bange, KoTada . 



Type tnm White Pine District^ Kevada . 
CkoL EzpL Fortieth Par., toL iv. p. 281 . . . 



27 
00 



Qeoh EzpL Fortieth Par., toL It, p. 226. . 



Type from Eureka District 

Type fix>m the White Pine District 

Geol. EzpL Fortieth Par., yoL iy, p. 216 

Type from Big Horn Monntains, Montana . 



01 
57 
57 



56 



54 
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liOWEB SUiTJBIAN— Continued. 



Oenen and species. 






Bemarks. 



Page. 



Arethuaiiia Americana, XL sp 

Bathyums ? congeneris, n. sp 

Pogonipensis H. & W 

t ftimUlimns, n. sp 

t tnbercnlatiu, XL sp 

tap.! 

C jphaspia f brevimargiiiatciB, il sp 

Amphion Nevadenaia, il sp 

sp.t 

8p.t 

Ceranros, sp. ? 

Sjmphysiinis f Goldfossi, xl sp 

Barrandiaf McCoyi,XLsp 

f sp 

Illseniims Eurekenaia, XL sp 

nisenns craasicaada Wahlenberg (ap.) . 

sp.f 

Asaphus Caribonexiaia, XL sp 

f coriosna BiUioga 

Ssp.! 



92 



OeoL ExpL Fortieth Par., toI. It, p. 248. 



U. 
U. 



98 
91 



98 
94 



95 
95 
96 
96 
97 



Very abundant in Upper Pogonip . 



Type from the Quebec Group of Canada. . 



98 
98 
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Genera and species. 


|l 


ll 


1 


fiemarks. 


Page. 


AOTINOZOA. 


X 
X 










. SD. f 










Zaphrentis f sp. f 


X 
X 








Halvsites oatennlatns Linn (so.) 




u. 






Monticnlopora, sp. t 


X 
X 

X 
X 

X 
X 

X 
X 

X 






ECHINODERMATA. 
Cyetid 






Renarate nlatea 




BRACfllOPODA. 
Leptena sericea Sowerby 










Orthis 






I4ke 0. plioatella 




CEPHAT^OPODA. 
Orthooeras, sp. f 










Cyrtoceras, sp. f 










PCECILOPODA. 
Oeraanis 










Palmanites .^ 










TrinpcJ^^iis oonoentrions Mnroh 










meniis 










A ssDhns vlatvceDhalas Stokes . ... 


X 





















18 D w 
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PALEONTOLOGY OP THE BUBBELA. DISTEIOT. 



DEVONIAN. 

ABBBByiATi0V8.~Up. Held, s Upper Hdderberg. Ham.= Hamilton Gronp ClLssCheniimg (Hoop of the Deroaiaa 
series of the Geological SnTvey of New York. H. Sc W.= Hall &, Whitfield, OeoL EzpL Fortieth Parallel, voL tr, 1877. 



Genera and species. 


1 


p 


ai3 


Benuurks. 


Page. 


POBUERA. 


X 
X 
X 

X 
X 

X 
X 








90 










09 




X 






100 


ACTINOZOA. 
FiHtnliDorft an ? 






101 


FAvositefl hemisnherica 7. Sl S 






Tip. Held, and Hnm. of New York and Cansda ; Up. 
Held. Falls of Ohio. 


100 


baaaltica, var....^ 






100 








101 


AlTeoliteBmnltilamellataMeek 




X 
X 


GeoL ExpL Fortieth Par., vol. iv, p. 25 




'RfM'rkfordenAin Wjill % _ . 




X 


Type from Devonian of Iowa 


102 


P.lfliloiwirft nrnlifipA TTall 




Up. Held, of New York and Falls of Ohio 








X 


Up. Held, of New York and Falls of Ohio 


102 


SB t 


X 
X 


Up. Held, of New York and Falls of Ohio 


102 


» '**'• ' ••• 






Up. Held, of New York and Falls of Ohio 


102 




X 
X 




Up. Held, of New York and Falls of Ohio 


103 


DereleiranB Billinfrs 


X 
X 




103 






Ham. of Michigan 


103 




X 





Up. Held, of New York, Canada, Falls of Ohio, etc. 
Hamilton of Iowa - - . - - ,...., 


104 


DavidaoniM. Ed 


X 
X 
X 


104 


mgoisum M. Ed. 8c Haime 
2 n 8P 






Up. Held, of New York, Falls of Ohio, etc 


104 






104 


gp f 




X 
X 
X 

X 

X 




105 


Acervularia pentvgona Goldfoas 




X 


Identified by Meek, ftom White Pine Dist, Nevada. 
G eoL ExpL Fortieth Par., voL i v, p. 82 


105 


Smithia Hexmahil Lonsdale (sp.) 






Paohvnhvllam Woodmnni White rd 




X 


Devonian of Iowa - . , r . r , . . , , - 


105 


Diphyphyllom Simcoense M. Ed 


X 
X 
X 

X 
X 


Up. Held of New York, Falls of Ohio, etc 


105 


Ptychophyllnm ? infondibnlani Ifeek ... 
Cystiphyllnm Americannm M. Ed 

2n. sp 


GeoL ExpL Fortieth Par., vol. iv, p. 28 




Up. Held. New York, Falls of Ohio, etc.; Ham. of 
New York, etc. 


106 






106 


POLYZOA. 
Fenestella, 2 sp. f 










Thamniscns f sp. t. 










BRACHIOPODA. 
LinsTtda Alba-ninensis. n. an 




X 




108 


Lsena Hall 


X 




Ham. Group of New York 


106 


LigeaHall 


X 
X 




Ham.Groap of New York 


107 


Ligf>a, Tar. Nevadensis, n. var. . . . 






107 


Lonensis, n. sp 


X 
X 
X 






108 


MelieHall 






PaL N. Y., voL iv, p. 14 




Whitei, n. ap 








100 


.gpf 




X 
X 






Diaoina Lodenala Hall 






Ham. of New York ^^-.--.-.rr^^T 


112 


minntaHallf 




X 


Ham. of N*>W YnrV 


112 


.apt 


X 




112 
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Genen and Bpeoiee. 



8 






Bemarks. 



Page. 



Pholidops bellala, n. sp 

quadrangalaris, n. sp 

Orthis improssa Hall 

McFarlanei Meek 

TnlUensis Vnniucem 

Skenidium Devonlcam, n. sp 

Streptorhynchai Cheumngensis Conrad 
(«p.) 
Chcmungcnsis, var. Pan- 
dora Billings. 
Chomungeusis.Tar., per- 
versa Hall. 
Strophomena rhomboidalis Wilckens (sp.) 

Strophodonta arcoata Hall 

Calvini Miller ....; 

canace H. & W 

demiasa Conrad (sp.) 



iueqairadiata Hall 

Patersoni HaU 

perplana Conrad, (sp.) 

punctolifera Conrad (sp.) . 

Chonetes deflecta Hall 

fliistriata, n. sp 

hemispherica Hall 

macrostriata, n. sp 

mncronata Hall 

setigera Hall 

,8P.» 

Prodoctns (P.) Hallnnus, n. sp 

(P.) hirsutiforme, n. sp 

(P.) laohrymosQS Conrad (sp.) 
(P.) lacbr^-mosus, var., limus 

Conrad (sp.) 
(P.) lachr^-mosns, var., stig- 
mains HaU. 

(P.) navicellus Hall 

(P.) Shomardianns Hall 

(P.) Shuniardianns, var., pyx- 
idatus Hall. 

(P.) ^»eciosns Hall 

(P.) sabacnieatus March 

(P.) tmncatns Hall 

, sp. ! 

Spirifera Alba-pinensis H. & W 

disjuncta Sowerby 

EnglemanniMeekl 

Parryana Hall? , 

Pifkonensis Meek 

raiiooeta Onrad, (sp.) 

Btrigosns Meek 

Spirifera varicosa Hall 

sp. nndt 



CIl of New York 

Tyi>e from Mackenzie River, British America . 
Ham. of New York 



Up. Held., Ham., and Ch. of New York. 



Up. Held, of New York and Canada . 



Up. Held, and Ham. of New York. 



Up. Held., New York, Falls of Ohio, etc 

Devonian of Iowa 

Devopianof Iowa 

Geol. Expl. Fortieth Par., vol. iv, p. 246, 1877 

Devonian of Iowa, New York, etc. ; Mackenzie 
Biver, B. A. 

Up. Held, of New York 

Up. Held, of New York ^ 

Throughont the Devonian of New York 

Throughont the Devonian of New York 

Ham. of New York 



Up. Held, of New York . 



Up. Held, of New York, etc. ; Great Bear Lake, B. A 
Ham. of New York, etc 



Devonian of Iowa . 



Clu of New York . 



Ch. of New York . 



Up. Held, and Ham. of New York. 

Devonian of Iowa 

Devonian of Iowa 



Ch. of New York 

Up. Held. Falls of Ohio 

Ham. of New York 

Of the type of P. semirotionlatus 

GeoL Expl. Fortieth Par., voL iv, p. 255 

Ch. of New York, Maokensle Biver, B. A., etc. . . . . 
Type, Eureka and White Pine Districts, Nevada. . 

Devonian of Iowa and Canada 

Type, Jeifion Bange, Nevada 

Up. Held, of New York, FaUs of Ohio, etc 

GeoL Expl Fortieth Par., vol iv, p. 43 

Up. Held, of New York, Falls of Ohio, etc 



US 
114 
115 
114 
115 
116 
117 

117 

117 

118 
121 
122 



118 

120 
HO 
120 
121 
124 
127 
123 
126 
124 
125 



130 
183 
132 
132 

132 

181 

129 
129 

133 
128 
131 



184 
138 
137 
138 
135 



136 
137 
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PALEONTOLOGY OP THE EUREKA DISTRIOT. 



BETONIAN— Continued. 



Genera and species. 



ll 



Bemarks. 



Page. 



(M.) glabra, rar., Kevadensis, 
n. var. 

(M.) MaiaBiUings 

(M.)nndiferalUBmer 

Spiriferina cristata Schlotheim (sp.) 

Amboccelia nmbonata Conrad (sp.) 

Cyrtina Dayidsoni, n! sp 

Haniiltonensis Hall 

Nacleoffpira oonoinna Hall ■ 

Trematospira infreqnens, n. sp 

Ketzia radialis Phillips (sp.) 

Athyris Angelica Hall I 

sp. ? 

sp. f 

Meristella (W.) nasata Conrad (sp.) 

At ry pa desqoamata Sowerby 

reticnlaiis Linn, (sp.) 

Rbynchonella castanea Meek 

dnplicataHall 

EmmonsiH^&'W 

Horsfordi Hall 

pugnns Martin 

f occidens, n. sp 

qoadricosta Hall 

Tetbys Billings 

(L.) Laura Billings 

(L.) Kevadensis, n. sp — 

^ (L.) sinnatus Hall 

LeptocoQUa, sp. f 

Pentameras comis Owen (sp.) 

Lotis, n. sp 

TropidoleptUB carinatns Hall 

Cryptonella f circnla, n. sp 

Pifionensis, u. sp 

Terebratula , sp . ! 



LAMELLIBRAKCHIATA. 



Avicnlopecten ? catactos Meek 

Pterinopecton, sp. f 

Glyptodi sma, sp. ! 

Ptferinea Ne warkensis, n. sp 

flabella Conrad 

Actinopteria Boydi Conrad (sp.) 

Leiopteria Bafinesquii Hall 

Leptodesma transversa n. sp 

Limoptera sarmenticla, n. sp 

Mytilarca dnbia, n. sp 

Chemnngensis Conrad (sp. ) . . . 

sp. ! 

(PlethomytQas) oviformis Con- 
rad (sp.). 

MofUomorpha altifonne, n.8p 

oblongs n. sp 



Up. Held, of Kew York and Canada. 



AlsolnCsrbouiferons 

Ham. Group of Kew York . 



Up. Held, and Ham. of New York. 



Also in Carboniferous 

Ch. of New York 

Of the type of Athyris plano-solcata . 



Up. Held, of New York 

Devonian of England 

Devonian of America. Europe, etc 

Type from Mackenzie Biver, B. A , 

Chemmigef New York 

GeoL Expl. Fortieth Par., voL iv, p 247 

Hamilton of New York , 

Devonian of Ohio, New York, and England 



Genesee Slate of New York , 

Up. Held, of Canada and Falls of Ohio.. 
Ham. of Canada and New York , 



Chemung of New York 

Not unlike L. acutiplicata Hall . 
Ham. and Chemung of Iowa 



Found in Pilion Range, Nevada. , 



GeoL ExpL Fortieth Par., voL iv, p. 93 . 



Upper Held, to Chemung of New York . 

HanL Group of New York 

Ham. Group of New York 



Chemung Group of New York. , 
Ham. Group of New York 



189 

141 
148 
218 



146 
147 
M7 
ISl 
220 
148 



148 
148 
150 
150 
153 
156 
157 
152 
155 
152 



152 
150 
157 
158 



159 
161 



163 
168 



165 
165 
166 
166 
167 
167 
168 
168 



169 



169 
170 
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Gcnem aod fpeclM. 


j 


1 


k 


Btmaiks. 


Page. 


Modioxnorpha obtaea, n. sp 


X 
X 








171 






Sohoharie Gilt of New York 


171 


Palieoxioilo, sp. t ,, ,...,, 


X 
X 








l^ncula ResoudDsis, n. sp . . ■ 








172 


, BD.f 




X 






172 


Kuculites triangulns H. SlW 




X 


GeoLExpLFortieth.Par.,yoLiv,p.248 




Dy4ta<ct«llA jndnlniiH, n. ep .. 


X 
X 
X 






172 


Megambonia oooidualia, n. sp 









173 


Nyassa parva, d. sp 


X 

X 






173 


Gnunmysia minor, n. sp . . . » ^ 






174 


Edmondia Pifionensis Meek 


X 
X 
X 

X 

X 
X 






GeoLExpL Fortieth Par., voLiv, p. 46 




SoDgaiDolites t Gombensis, n. sp 








176 


t sraeilis. n sn 








175 


ri^dos WhiteA; Whitfield 
(sp.). 

f Sandnskyensis Meek 

Tentricosus White & Whit- 
field (sp.). 
Conocardiam Nevadensis, n. sp 


X 




Chemung of New York, Bnrlington Sandstone of 

Iowa. 
TTDner Held, of Ohio . 


176 

m 

177 
177 


X 




Chemung of New York, Bnrlington Sandstone of 
Iowa. 


, sp / 


- 






Limalicardiam ftvgosom Meek (sp.) .... 




X 


GeoLBxpt Fortieth Par., vol. iv, p. 92 




Paracyclas occideDtalis 


X 


X 




178 


perocoidens H. & W 


X 


Geot BxpL Fortieth Par., voL iv, p. 248 


Posidonomya Devonioa, n. sp 


X 
X 
X 






17© 
178 
180 


hevis, n. sp 








Microdon (C.) macrostriatas, n. sp 




...... 






X 


GeoLExpL Fortieth Par., ToLiv, p. 277 


Anadontopsis amygdal»foniiis, n. sp . . . . 
Sohizodns (Cytherodon) orbicularis, n. sp. 
Cypricardinia indenta Conrad, (sp.) 

GASTEROPODA. 

Platyoeras carinatnin, Hall 


X 
X 
X 

X 

X 

X 
X 
X 
X 
X 
X 
X 






180 
181 
182 

182 
182 

182 
182 
188 
184 
182 
184 












Upper Held, of New York and the Fallaof the Ohio. 
Up. Held, and Ham. of New York 






nnniAnm Hall 






Up. Held, and Ham. of New York, and Up. Held. 
Falls of the Ohio. 


Cenradi, lusp 






deutaliom Hall 






Up. Held, of Itew York 


Dodosmxi Conrad 






Up. Held, of New York 


# ■ 

thetiforme, n. sp ■ 








TbMtis Hall , . 






Up. Held, and Ham. of New York 


UDdnlatntn, n. sp - 








PlfltTOAt^ima linealnm Conrad 






TTn TTaM Atiil TT&tn\f Vaw VnrV r.ttntkAa. a<^ 


sp.? 


X 






Ecculiomphalos Bevonicns, n. sp 

Euomnhalns Enrekensis. n. sd 


♦x 

X 






187 

185 
186 








fP tlaxnsHall .. 


X 


X 


Unixn* Held. ^^I Ham. of New York 


SD.f 


X 




BP.f 




X 






Strai>an>llns Newnrkensis. nt sp 




M. 




187 


Plenrotomaria. 8i>. f 




X 






PlaHcra/^lilBTBAt AmMfmnm. n. nn 




M. 
M. 





188 
188 


tMcCovi. nr sD-» ^-r-..** 








•p.» - 




X 
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PALEONTOLOGY OP THE EUBEELl DISTMOT. 



DirrONIAN— Continned. 



Genera and tpeoiea. 


1 


p 


|i 


Bemarks. 

- 


Page. 


rSalffliAina ocHdf^ntAlin n. aDt, t-tt 


X 
X 
X 
X 
X 
X 








189 








...............................{.................... 


191 


TZnTrtlrftfiftiM. n. up ,, 








190 


nobile, n. sp 

? nnhfttt4>nnatain Hull r - r 








190 






IJd. Held, of New York 


191 


(2 sp. f ) 








192 


gp. f 




X 






Belleronhon Combsi. n. bd 


X 






198 


LedaHall 


H. 
H. 

X 

H. 


X 


Ham. of New York , 


194 


Lyra Hall 




Ham.of New York 


194 


MeraHall 




Ch. of New York 


194 


NeleuaH. ScW 


X 


GeoL BxdL Fortieth Par.. voL iv. n. 250 




Pelops Hall 


Tin. Held, of New York - 


194 


nemlexa. n. sn 


X 
X 




193 


Rfiolinfltoma Americana, n. n> 








105 


NaiicoDsis (like N. maniatiiata) 


X 
X 


















8T>.f 




X 






MAt/tntninii, f nAVoninA. n. ad 


X 

X 
X 
X 
X 
X 






195 


PTEROPODA. 
TAfitJU^nlitfw Atrtif^nnftttifi TTaII 






Ham. of New York and Canada .--. 


197 


bellalas Hallf 






Ham. of New York and Canada 

TTwm. of "Naw York and Canada 


197 


giaoilietiriatas Hall 


196 


e«ftlarifoi7nW Tfol\ 


X 
X 




Fp. Held, of New York 


197 


Strliola flsaorella Hall 


"P^w- of N«w Y«rk and Canada .............. 


197 


var. intennittena Hall. . 




197 


Conolaria(8p.f) 

CoIaoIiia Iffivifl n hd . ............. 


X 






198 


X 






199 


Hvolitheii /like H Aclia Hall) 


X 
X 






190 


CEPHALOPODA. 
Orthoceraa (5 fiD.?> - 








200 


Oonmhocorafl BQbovifomiA. n* SD .•--••••• 


X 







202 


CTrtooeraa ceaaator H. Sl W 




X 


GeoL ExnL Fortieth Par.. voL !▼ n.278 




Nevadense. n.8D 


X 
X 






208 


Ooniatites deaideratna. n. an 








208 


KinirlH. SlW 




X 


GeoL ExnL Fortieth Par.. voL iv. n. 279 








X 


Like (G. difl4M>fdeQa Hall) 




CRUSTACEA. 


X 

X 

X 
X 
X 




204 


Tjenerditia rotnndata. n. an 








208 


P(ECILOPODA. 






Up. Held, and Ham. of New York, Canada, eto 


207 


TWLlmantf AA \rAAlci n. «n 






208 


BtJ.f 








210 




M. 




Ham. of N^^w Ywk 


210 


mftrfHn&lla niMiMil /«B.\ 


X 


Up. Held, of New York 


210 


sp. t. .••..•..•.••..•..>.•...•■•.• 




X 






PhilliiMia coranata Hallt 




H. 


Ham. of New York 


211 
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Oenera and spedea. 



I 



TUmiaTtB. 



Page. 



BHIZOPODA. 

Fnailina cyUndrioa Fischer . . 
robasta Meek 



POUIFERA. 

Stromatopora, sp.f 

ACTINOZOA. 

Zaphrentis, sp.t 

Syringopora mnltattennnta t 

ChatetesSsp.f 

ECHINODBBMATA. 

Archfeocidaris 28p.? 

POLTZOA. 



Polypora, sp.? 

sp.? 

Ptllodictya (S.) carbonaria Meekf . 
(S.) aerratA Meekf .... 

BP.» 

Fenestella 3 sp. t 

BBACHIOPODA. 



Discina connata, n. sp 

Newberryl Hall 

DiUda PbOlipa (sp.) 

sp. f 

Lingola mytiloides Sowerbyf 

CboAetes granalifera Owen 

Yeineniliana N. AT 

Prodactnn costatns Sowerby 

elegana McCoy 

longispinus Sowerby 

longispinas^ var. morloatiis N. 
6c P, 

Nebraaoensis Owen 

Prattenianns Norwood 

pnnotatns Martin (sp.) 

semiretioalatas Martin (sp.) .. 

snbaonleatns March 

Strophomena rhomboldalls Linn, (sp.) . . . . 
Streptorhynchns crenistria PhilUps (sp.) . 

Orthis Pecosi Marcoa , 

resnpinata Martin (sp.) 

Spirifera annectans, n. sp , 

camerata Martin 

desiderata, n. sp 

LeidyiN.&P 

neglectaHall 

Kockymoutana Maroon 

striaU Martin 

trigonalis Martin (sp.) 

(Martinia) setigeraHall 



MoCheeney, sp . 



212 



Owl Measures of Ohio. 
Coal Mdsnres of Ohio. . 



A species of the Waverly sandstone of Ohio . 



214 
213 
218 



U. S. OeoL Snrv. Nebraska, p. 170, 1872 

IT. S. GeoL Snrv. Nebraska, p. 170. 1872 

Geol ExpL Fortieth Par., vol. iv, p. 69, 1877. 



Geol. EzpL Fortieth Par., voL iv, p. 78, 1877 . 



Bxpt & Sorv. W. 100th Merid., vol iy, PaL, p. 116, 1875 . 

Geol Expt Fortieth Par., voi iv, p. 72, 1877 

ExpL Sc Snrv. W. tOOth Merid., vol. iv, Pal., p. 114, 1875 . 

Geol. Bxpl Fortietit Par., voL iv, p. 69, 1877 

Also in Devonian «« ^. 



214 
118 



ExpL & Snrv. W. 100th Merid., Pal., vol iv, p. 126, 1875 . 
<}eoL ExpL Fortieth Par., vol. iv, p. 265, 1877 



216 



G^L ExpL Fortieth Par., toL It, p. 91, 1877. . 



217 
216 
217 



ExpL ^^ Sorv. W. 100th Merid., ToL It, PaL, p. 184, 1876. . 
GeoL ExpL Fortieth Par., toL It, p. 269^ 1877 



215 



GeoL ExpL Fortieth Par.. toL It, p. 270, 1877.. 
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PALEONTOLOGY OF THE EUBEEA DISTBIOT. 



CABBONIFEROUS— Oontinned. 



Genera and spedM. 



Bemarks. 



Page. 



Syringothyris cospidatas Martin (sp.).. 

Spiriferina cristate Schlotheim (sp.) 

RetsiaradialisPhiUlps 

Atbyris Boyssii L'£veil]6 (sp.) 

hirsateHaU 

snbtilite Hall (sp.) 

Rh3rnohonella Enrekensis, n. sp 

Thera, n. sp 

sp.? 

Camarophoria Cooperensis Shnmard. . . . 

Terebratnla bovidens Martin 

hasteteSowerby 



LAMELLIBBANCHIATA. 



ATicnloi>ecten affinis, n. sp X 

Enrekensis, n. sp X 

Hagnei, B. sp \ X 

peroccidens, n. sp I X 

X 
X 
X 
>^ 
X 

X 

X 
X 



Pintoensis, n. sp 

28p.! 

Streblopteria similis, n. sp 

Oenipccten Hallanns, n. sp 

Pterinopccten Hoosacensis, n. sp 

Spio, n. sp 

Pterinea Pintoensis, n. sp 

Leptodesma (2 sp. f ) 

Ptycbopteria protoformis, n. sp 

Pinna consimills, n. sp 

inexpectaus, n. sp 

Myalina congeneris, n. sp 

Nemesis, n. sp 

Nessus, n. sp 

Modiola? Nevadensis, n. sp 

Modiomorpba ambigna, n. sp 

? desiderata, n. sp 

f Pintdensis, n. sp 

Nucula insularis, n. sp 

leyatiforme, n. sp 

Solenom ja curto, n. sp 

Macrodon Hamilton® Hall 

truncatns, n. sp 

tennistriatns Meek &, Worthen 

Grammysia arcuate Conrad, (sp.) .... 

Hannibalensis Sbomard (sp.) 

Edmondla t circularis, n. sp 

Medon, n. sp 

Plenrophoros Meeki, n. sp 

Sangninolites iBolns Hall 

t Kenia, n. sp 

retnsus, n. sp 

Salteri, n.sp 

simplex, B. sp 

striata, n.8p 

Microdon (Cypricardella) connatns, n. sp 



Davidson's Monograph Garb. Braohlopoda. . 
Also in DoToniaa 



219 
218 
220 



Geot ExpL Fortieth Par., toL It, p. 82; 1877 . 



222 



Leiorhynohna-like . 



224 



Expl Sc Snrr. W. 100th Merld., voL It, PaL, p. 144, 1876 . 



Ham. gronp of New York. 



229 
227 
226 
227 
228 
230 
230^ 
231 
232 
233^ 
234 
234 
235 
286^ 
235 
237 
237 



239 
240 
240 
241 

I 241 
242 

> 248 
243 



GeoL HI., vol. V, p. 670, 1873 . 
Ham. Group'of New York . 



"Waverly of Ohio . 



245 
244 
246 
245 
246 
247 
249 
247 
248 
248 
249 
250 



Digitized by 



Google 



SYSTEMATIC LIST. 



OABBOITIFEROTTS— C!ontiiraed. 



281 





1 


p 


Bemarka. 


p«««. 


GMdtoUf iUioostatA, n. sp 


X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 






261 






Coal Ifeames of Ohio 


252 






268 


deparciu 






262^ 


PintoensiSi n. ep 






25a 


GA8TSR0P0DA. 
PlAtyoeras ocoidens, n. sp 






254. 


, Piso, n. sp 






254 


Platyostoma inomatnm, n. sp 






255 


EQ(Hnphftlii8 (8.) sabruKosaa H. & W 






255 








258 


Maoiooheilos, «p. ? 






260 






• 


259 


nodomarginata MoChesney 






250 


8p.f 








ep.! 


X 






Natlooiwis, 8p.f 


X 
X 
X 
X 
X 
X 
X 

X 
X 

X 
X 
X 

X 
X 
X 
X 


NotmiUkeN.raiiaM.&W 




BeUeropbon m^juBcnla, n. sp 




256 


textiliflHaU 






257 


8p.f 




Like B. elliptioiis MoChesney 




sp.f 


Lik« R fmblmvls Hall 








260 


Ampnllaria t Powelli, iLsp 






261 


PULMOMIFEBA. 

Zaptychioa Carbonaria, iL8p 






263 


Physa Diisca. ilbd 






262 


PTEROPODA. 
Gonularia Missonriensiis Shnmard 




* 


261 


Hyolith6ff Carbonaria, n. sp 






264 


Dentalinm (like D. Prlmarium) Hall 








CEPHALOPODA. 
Ortboceras Eurekensis, n. ap 






265 


Randolpheneis TVortheii 






266 


(2Bp.t) 






266 


Ctompbooeraa, sp 








Kaatilas (like N. digonis M. St W.) 


X 






CRUSTACEA. 
Leperditia, sp. t 


X 
X 






POBCTLOPODA. 
Griffitbides Poraooki ILStW. (sp.) 






266 
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PAIiBOZOIC SECTION IN CBNTBAI. NEVADA. 

The geologic portion of the accompanying section is taken from the 
** Abstract of Report on the Geology of the Eureka District, Nevada, by 
Arnold Hague," contained in the Third Annual Report of the Director of 
the United States Geological Survey, p. 253. It is introduced to enable 
the student at a glance to locate in the geologic section the position of any 
portion of the Paleozoic fauna described in the preceding list. 

All of the Cambrian fauna is included under the head of '* Prospect 
Mountain Group," in the systematic list. 

The Lower Silurian includes the fauna of the Pogonip limestone arid 
the base of the Lone Mountain limestone, only two or three species of corals 
indicating the presence of an Upper Silurian fauna. 

The Devonian limestones are highly fossiliferous throughout. The 
fauna is best preserved within 500 feet of the base and summit, the massive 
beds of the central portions yielding but very few good specimens. 

The White Pine shales in the Eureka District gave but two identified 
species and fragments of ten others referred to genera. In the White Pine 
Disti-ict the fauna is scattered through the shale and embraces fourteen 
named species and eleven referred to genera. 

The large fauna of the Lower Carboniferous occurs within a range of 
500 feet above the summit of the Diamond Peak quartzite. Only 24 of the 
132 species of the Carboniferous fauna occur above that horizon, and of 
these 10 are present in the lower beds. 
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PALEONTOLOGY OP THE EUREKA DI8TEICT. 

Paleozaio section of Nevada j 



upper Cwboniferoas . 



Light-oolored blue aod drab limeetones . 



Weber conglomerate . 



2,000 



Coarse and fine conglomeratee ; layers of reddish yellow sandstone. 



Lower Garboniferoos . 



Diamond Peak qnartsite. 



8,800 



3,0()0 



Heavy-bedded dark blue and gray limestone, with intercalated bands of 
chert; argillaceous beds near the base. 



Massive grav and brown qnartzite; with brown and green shales at the 
summit, "the quartzite is largely a fine quartzitic conglomerate formed 
of Rmnll, dark jaspery pebbles and light quarts pebbles in a grayish 
matrix. 



"White pine shale ' 2,000 



Nevada limestone . 



^000 



Black argillaceous shales, more or less arenaceous, with intercalations of 
red, and reddish brown friable sandstone, changing rapidly with the 
locality; plant impressions. 



Lower horizons indistinctly bedded, saccharoidal texture, gray color, pass- 
ing up into strata distinctly bedded, brown, reddish-brown and gray in 
color, frequently finely striped, producing a variegated appearance. The 
upper horizons are massive, well-bedded, and bluish-black in color; 
highly fossiliferous. 



I Lone Mountain limestone. 



1,800 



S ! 
§ 

'j3 



Black, gritty beds at the base, passing into a light gray siliceous rock, with 
all traces of bedding obliterated; Trenton fossils at the base; Halysites 
in the lower portion. 



Eureka quartzite . 



800 



Compact vitreous onartzite, white, blue, passing into reddish tints near the' 
base; indistinct bedding. 



Pogonip hmestono . 



2,700 



Interstratifled limestone, argillites, and arenaceoas beds at the base, passing 
into purer, fine-grained limestone of a bluish gray color, distinctly bedded ; 
highly fossiliferous. 



I 



Tello^rMgniaceous shale, layers of cherTnocfoIee thioughout the bed, but 
more abundant near the top. 



Hamburg shale . 



860 



Hamburg limestone. , 



1,200 



Dark gray and granular limestone ; surikoe weathering, rough and ragged ; 
only slight traces of bedding. 



S ' 



Secret Gallon shale . 



I 



Prospect Mountfdn liii.c^tv.ne... 



Prospect Mountain quartdte . 



1.600 



8,060 



1,600 



Yellow and gray argillaceous shales, passing into shaly limestone ; near the 
top, interstratified layers of shale and thinly bedded limestones. 



Gray, compact limestone; lighter in color than the Hamburgh limestone, 
with thin seams of calcite; bedding planes very imperfect. 



Bedded brownish white quart zites, weathering dark 
near the base ; intercalated thin layers of arenaceous 
near the summit. 



; ferruginous 
; beds whiter 



KoTB.— Plane of nnoonibrmity indicated by double dividing line. 
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PALEOZOIC SSlOTIOK 285 

. Vertical range of genera. 

Upper Carboniferoas genera: rnsUino, Zaphrentis, Folypora, Ptylodictya, Clistetes, Ortlils, Prodnotua, Spirifeia, 
SpirifertMK Betria, Athyrto, Terebratnla. Myallna. Macrodon, Plearotomaria. 

Non-foesiliferons. 



Lower CarboniferoaB Kenera: Fasilina, Stromatopora. Syringopora, Polypora, Ptilodictya, FeDeetella, Arohnooidarii, 
Lingnla, Disciiia, Streptorbynchus, Orthis, CboneteB. Prodaotua, Stropbomena. Sptrifera, Syrinffothyria, Spiriferina, 
Atbyria, Ryncbonella, Camaropboria, Terebratnla, Avicnlopeoten, Rtrebloptena. Crenipecten, Ptermopeoten, Pterl- 
neo, Leptodesma, Ptycbopteria, Pinna, Myallna, Modiola. Hodiomoipba, Ifuoala, Solenomva, Maorodon. Grammy 
sia, Edmondia, Plenropboroa, SanjBrainolites, Miorodon. Cardiob^ Sobizodns, Platvceras, Platyoetoma, Belleropbon, 
Eaomphnlus, Loxoncmo, Macrocbcflas, Pleorotomaria, Naticopsia, Metoptoma, Hyolithes, Dentalinm, Connlaria, Ortb- 
oceras, Gomphoceras, NautUoa, Leperditia, Griffitbidea. 



Prodnctua and Atbyria alone obaerred in a calcareooa atraiom near tbe baae of tbe conglomerate beda, not oTer 200 
feet above tbe Wliito Pine abale. 



Fauna moatly in central and upper portion : Cyathopbyllnm, Feneatella. lingnla, Diadna, Ortbia, Cbonetea, Prodnctoa, 

„ . ,- •'. , ,. .K^. ^.-'^ . *- 1. * -• -' pecten, Modiomorpba, PdliBoneilo, Nncnlitee, C- "• 

, Plenrotomaria, Groniatitea, Cyrtooeraa, Proetoa. 



Spirifera, Amboccclia, Betzia, Atbyria, RbyncboneUa, Avicnlopecten, Modiomorpba, Ptdieoneilo, Nncnlitee, Cardio* 
morpba, Lnnulicordium, Cypricardinia, Conocardinm, Hyolitbea, Pleur ' ' " .^— « — -- ^ 



Upper 500 feet: Stromatopora, Alveolitea, Cladopora, Syringopora, Cyatbopbyllnm, Pacbypbyllam, Lingnla, Diaoina, 
Ortbia, StreptorbyncbuH, Stropbodonta, Cbonetea, Prodnctne, Spirifera, Atbyria, Atrypa, Kbyncbonella, Cryptonella, 
Pterinea, Leptodeama, Mytilarca, Nacnla, Nvaaaa, Grammyaia, Sanguinolitca, Paracyclaa, Euompbalna, Strai>arollQ8, 
Platyacbiaroa, Belleropbon, Naticopsis, Styliola, Coleoloa, Gompboceraa, Proetna, Pbillipaiat. 

Lower 500 feet: PalsDomanon, Aatyloapongia, Stromatopora, Favoeitea, Tbecia, Syringopora, Aolopora, Cyatbopbyllnm, 
Acennilaria, Dtphyphvllum, Cystipbyllnm, Lingnla, Siadna, Pbolidopa, Ortbia, Skenidinm, Streptorbyncbna, Stropbo- 
mena. Stropbodonta, Cbonetea, Prodactna, Spirifera, Trematoapira, Aucleoaplra, Meriatella, Atrypa, Bbyncbonella, 



Callonema, Loxonema, Belleropbon. Metoptoma, Tentacnlitea, Styliola, Hyolitbea, Ortboceraa, Cyrtoceraa, Goniatitea, 
Beyricbia, Leperditia, Pbaoopa, Proetna, Dalmanitea. • 

Upper Silurian borizon : Zapbreutia, Halyaitea. 

Lower beds: Streptelaama, Monticulopora, Lepttena, Ortbia, Ortboceraa, Cyrtoceraa, Ceranma, Trinnoleua, Dalmanitea, 
nisenna, Aaapbua. 

Non-foMil iferooa. 



Sympbaaams, Cypbaapia, Proetna, Blffinna, Batbyuma, Aaapbna. 

Lower portion : Lingulepia, Lingnla t, Diaoina, Obolella, Aorotreta, Scbizambon, Leptnna, Stropbomena, Ortbia, Trip* 

leaia, Agnostna, DJ oellocepbalua, Ptycboparia, Aretbnalna, lllffinnma, Aaapbna. 

Lingulepia, Kntorgina, Obolella, Aorotreta, Agnoatna, Dioellooepbalna, Ptycboparia, Ptycbaapia, Aretbnaina. 



Tracea of foasila. 



Upper beda: Protoapongia, Lingulepia, Lingnla f, Diaoina. Aorotbele, Acrotreta, Knrtorgina, HyoUtbes, Agnoatna, 
Dicellocepbalua, Ptycboparia, Agrauloa, Cbariocepbalua, Ogygiat. 



Uppei 
Middl 



. jr beda : Lingulepia, Obolella, Stenotbeca, Agnoatna, Dioellocepbalaa, Ptycboparia. 
Idle beda: Scenella, Agnoatna, Dioellooepbalna f, Ptycboparia. 



Upper abaly beda i Kntorgina, OleDoIlaB, Ptycboparia, Anomooare. 
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GBIFPrTHIDES 266 

Portiocki 966 

Gboup, Pogonip 65 

Prospect Mountain 11 

Gypidula, subgenus 159 

occidentails 159 
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8p.? 81 
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HiPPABiOKTX (Atrypa) oonsimllis 150 

HY0L1THE8 .'...28,85,199,264 

aclis 199,264 
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uoTellas V 264 

primordialia 3,93 
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8p.? ^.... ITO 

(Theca) primordialia 23 

IcuTBTic Fauna, DcTonian, in Eanab Cafion 7 

ILLJBNUBUB 87 

convexus W 

Eurekensis 3,71,9r 

quadrataa 97 

sp.? 269 

iLLiENUS 

crassioaada 79,272 

8p.f 272 

INOCERAMUS Cbemniigeiiais 168 

ovifonnis 169 
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bivia 88 

Canadensis 88 
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sarmenticia 167 

LiKOULA 18,106 
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Ligoa .' 167,108 
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Lonensis 108 

Lucretia 108 

tmantioola 8,13 

MeUe 108,274 

mytttoidea 108,279 
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Whitel 5,166,111 

sp.? 270,274 
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Maera 8,19,13 

minuta 8,13 
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LOXONEMA 190,258 

approximatum 191 

bella • 958,259 

ceiitbiformis 258 
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nobUe 196,192 

styUola 191 

subattenoatam 190,191, 192 

fcp.f 199.278 
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LUNUUCABDIUH fragosnm 5,164,277 

Maclurba 81 

aouminata 83 

annnlata 81,82 

carinata 89 

minima 81 

sabannolata 89 

sp.f 83 

Macrocheilus Altonensia 260 
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Macrodon 243 
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parvus 244 
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Martinia, sabgenna.... 
Meoamboxia 
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Bubcordiformia 
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i>43 

139 

173 

iy3 

173 

Mbkocbphalub Sedgwick! 61,54 

Mebibtella 148 

EliBsa ,148 

nasQta 118,140 

tmuida 149 

(Whitfleldia) nasota 148 

MeTOPTOMA 83,195,260 

Tanuloga 84 

IDeronica 195 

Phillipai 83,84 

peroocidena 960 

peroralia 84 

TreDtonenaia 84 

MiCBODOS 180,250 

complaDfttaa 180 

(Cypricardella) belliatriatua 250 

(Cypricardella) connatua dftO 

(Cypricardella) gregarina 250 

(Cypticardella) macroatriatua 180,250 

MomoLA 239 

fNevadenaia »39 

liomoLoraifl 77 

mytiloidea 77 

occidena y^ 

Pogonipenaia ^8 

ep.f 270 

MODIOMOBPHA 180,239 

alta 170 

altifonne 109 

ambiguA ^39 

deaideraU «40 

Hyalea .•• 240 

liDgaiformia 176 
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obtuaa 171 

? Pintiicnaia ^49 

quadmla 171 

MonopTERi A Marian 225 

MOKTICULOPORA ap.t 270,273 
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gracilia — 
Milleri 

«P» 

Mtauna 

ansulata . . . 
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fSwaUovi 225 
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ovlfomila 1 160 

«P' 276 
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«P?- .., 278 

Nautilus (like N. digoniB) 281 
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concinna 147 

NucuLA 172,241 

arata 225 
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flevata 242 
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Niotica 172 

Beacaenaia ly^ 

varicoaa 241 
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NucuLiTEB triangalaa 277 

Ntassa 173 
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recta 174 

Obolella 14,67 

famblgna 3,67,68 

chromatica 68 

deaiderata 68 

deaqaamata 68 

diitcoidea 8, 14 

gemma 68 

pollta 68 

aagittalia 68 

Salteri 68 

fScabriniD 17 

ap.! 270 

OoroiA 3C 
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Thompsoni 38 
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uiUda 213 

Obthw .22,72,114 

Eurekensis Sia 
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impresaa 4,11ft, 169 

iDeqaalis 117 

insignia 116 

lowensia 115 
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Pecosi 279 

perversa 117 
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PogonipeDsis 270 
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testudinaria 1,4,79,73,78 
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Tulliensis 4,115 

sp.f 268,273 
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OrTHOCERAS 200,260,265 
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Eurckensis 995 

exile 201 
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Kandolpbensis 965 
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Ortiioxota ventriooM 177 
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peroccidens 277 

Paradoxidbs 39 
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Pecter? pnsillas 231 

Pbntambrus 159 

blpllcatas 162 

comis 159,162 

galeatiform , 159 

galeatns 114,161 

Lotis 161,162 

occidentalis 159,160 

snbgloboens 162 

Phacops .*. 207 

bombif^ns 207 

Mina 6,967,211 
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Phillipsia 211 

coTonata 911 
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(Grifflthides) Portlocki 266 

Pholidops 113 

beUubi 113 

Hamiltonie 113 
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quadrangnlaris 114 

PHY8A 262 

priaca 969,263 
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conaimilis 936 
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snbspatnla 236 
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Newbenyi 184 

nodosum 182,183 
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occidens 954 

Piso 954 

synunetridun 183 

thetiforme 184 
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PLATT08T0MA 185,255 

inomatos 955 

lineatuni 6,184,185,255 

sp.? 277 

Plattschisma 188 

Tambigtium 188 
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? McCoy! 188 

ap.? 277 
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oTiforroia 160 
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PlKUROTOMABIA 80,250 
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sp.? 271,277,281 
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pyxidatua 129 
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(Productella) truncatua 123,131 

(Strophaloaia) Murcbiaonianua 131, 132 

PROKTUS 210 

clarua 211 

decoma 35 

Haldemanni 5,919 

marginaUa 5,919,211 

venuatua 35 

ap.? 278 

Prospect Mouktaim Group li 

Protospokoia 11 

feneatrata 2,11,12 

ap.! 268 

Pterixka 165,234 

flabella 5,164,165,171 

Cberoiingeneia 106 

Kewarkenaia 165 

Pintdenaia 934 

Ptebikopecteic 232 
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exfoliatns 283 

Hoosacensia ))39 

Spio »33 

8p.? 276 

(Pecten) papyracena 233 

Pterocbphalub 58 

Pteropoda 23,85,196,264 

Ptilodictya carbooaria 8 

serrata - 8 

sp. ? 270,279 

Ptychaspis 60 

minuta 3,60 
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Pttchoparia 46,91 
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Anytua «JO 
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macnlosas 269,271 
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Montanensis 53,56 
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planus 56 

? Prospectenaia 2,46,48 

airailis 59,53 

giroilis var. robostua 53 

Htriatus 48 

nnisnlcatns 3, 58 

«p.? 269 

(Euloma?) affinis 54 

(Boloma?) dissimilis 51 

(Pterocephalus) latioepa 59 

(Pterocephalus) occidena 58 

(Solenopleura) brevioepa 49 

Ptychophyllum ? inftmdibulum 274 

Ptychoptebia 285 

Proto 235 

protoforme 935 

sinuosd 285 
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PUUCOMmtBA 261 

PuPABigabyi 262 

Vermillionensia 262 

vetusta 262 

Raphistoma 78 

Xasoni 4,78,79 

8p.f 271 

(Pleorotomaria) Naaoni 78 

BBCRPTACULITBB 65 

eUiptioua 67 

elongatna 66,67 

fungosun 66 

infnndibulns 67 

insnlaris 66 

Jones! 66 

mamraillaris 4,65,66 

Neptunl 66 

Rbcubremt Species, Number of 9 
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RBTZIA 220 

compressa 220,221 

Marcyi 220,222 

Mormoni 220,221 

punctaUfera 220,221 

radialls 5,996,221,222 

radiaUsvar.grandiooeta.... 221 

subglobosa 220 

vera 220,222 

VemeuUlana 220,222 

Rhizopoda 65 

RHYNCHOKELLA 152,223 

alta 156 

castanea 153,154.155 

Cooperensis 224 

cuboidea 154,157 

duplicata 155,157 

Emmonsl 154,157 

Eurekenals 993 

Horsfordi 159 

intermedia 157 

?Laura 150 

Missonriensis 156 

tocoidens ." 159 

pngnua 155,159 

reniformia 156 

sinuata 169 

Tethys 159 

Thera 993 

venuatula 164,157 

sp.f 280 
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(LeioThynohos) qnadriooetata 5 
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(Stenodema) Tethys 152 

SiaiGUE?0LITB8... 175,247 

^oluB 8,226,947 

fCombenais 175 

Tgracilto 175 
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perangulatuB 171 

retnsns 5^47 

rigidns 5,164,169,176,247 

Salter! ^48 

fSanduakyenaia 164,170,176 

simplex ^48 

striata 5*49 

Tontiicosas 5,164,177 

SCEKELLA 15 

fconica 15 

reticulata 15 

ScHiZAiOJON, n. gen 69 

tv-picalis 3,70 

SCHIZODUS 181,252 

cuneatus 245,959 

cuneus 254 

CTirtiforme 9ff3 

cnrtus 253 

deparcns 959 

PintSensis 953 

Rossicns 253 

TVheeleri 225 

(Cytherodon) orblcolaria 181 

SCOLIOSTOMA 195 

AmerioaDa 195 

Bannenbergii 195 

Sepgwickia? concava 225 

Serpula (Spirorbus) planorbitee 255 

Silurian 65 

Corals not illustrated 7 

Lo^er. Fossilsof 65 

Nnmber of genera and species in : 9 

SiPHOXOtBRTA 69 

flssa 70,71 

ungnicnlata • 16 

Skenidium 116 

Devonicnm 116 

insignis 116 

Smitbia Hennahii 274 

SOLENOMTA ' 242 
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curto 94^ 

Spirifbr cuspidatus ? 219 

increbescens 215 

Kentnckensis 218 

neglectns 217 

ootoplicata? ^ 218 

Parryanns 137 

spinosQS 218 

trigonalis 215 

ondiferus 143,144 

Taricosus 186 

(Tri^CODotreta) Pinonensis 138 

Spirifera 184,215 

annectaus 916 

arcUsegmeuta 186 

bifurcata 216 

bisulcata 215 

camerata 215,279 

compaota 143 

crassa 215 

desiderata 917 

dlnjuncta 134,169 

dnodenaria 135 

Englemani I3j|j 

ernbescens 145 

fimbriata 143 

grandicostata 215 

Kennlcotti 134 

Kentnckensis Tar. propatola 2I8 

Keoknk 6 

laminosa *. 2I8 

Leidyi 916,217 

maoronata 218 

Mala 141 

Manni 137 

Marcyl 2I8 

mesastrialis 137 

neglecta 917,220 

Norwoodi.. 134 

octoplicata 218 

Partyana 137 

Pinonensis 138 

raricosta 135 

Bockymontana 6,215,279 

segroenta 136 

striata 279 

strigosa 275 

snbnmbona 141 
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transiens 215 

trigonalis 915 



Digitized by 



Google 



INDEX. 



297 



Page. 
Spibifbra— Continiied. 

nndifera 1«.1»5 

undifera var. Takwanenais 148,145 

Utahensis ^^ 

Taricoaa 123,136 

sp.undt I*'' 

(Martinia) compacta -"-• 144,145 

(Martinia) carvatus var. nndiilata 145 

(Martinia) FranWinl 139,140 

(Martinia) fimbriata 143,145 

(Martinia) glabra 139,140 

(Martinia) glabra var. Nevadensis 139, 144, 145 

(Martinia) lavia WO 

(Martinia) la; vis = glabra 145 

(Martinia) Uneata 141 

(Martinia) Maia 141,142 

(Martinia) meristoides 141,142 

(Martinia) ovalis 145 

(Martinia) pinguis 145 

(Martinia) ])lanoconvexa 141 

(Martinia) prfBmatnra '. . 144, 145 

(Martinia) pseudolineata 144, 145 

(Martinia) Richardsoni 143,144 

(Martinia) Betigera 144,146,140,279 

(Martinia) sablineata 141,142 

(Martinia) snbnmbona 142 

(Martinia) subundifera 143,145 

(Martinia) nndifera 140, 141, 143, 144, 145, 146 

(Trigonotreta) argentarios 138 

(Trigonotreta) PintSensis 138 

Spiriferina 218 

cristata 6,918,219 

insculpta 219 

Kentuckensia 218,219 

Kentnckensis var. propatnla 218 

octoplicata 218,219 

spinoea 218 

Spirigera (Athyris) hirsnta 222 

Spibigerwa? radialia... 220 

Stf.notheca 23 

elongata 93 

Straparollus 187 

Newarkensis 187 

sp.? 271 

(Enomphalus) mgoans 256 

(Enomphalns) sabragoeuB 256 

Strehlopteria 230 

lipvigata 231 

similis 930 

tenuilineata 231 

STREPTELAPiiA, n. ep 273 

Streptorhynchub 73,117 
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Chemnngenaia * if 

Cheronngenaia var. A, S. Pandora 117 

Chemnngenaia var. B, S. arctoatriatfOB 117 

Chemnngenaia var. C, S. perverana 117 

Chemnngenaia var. D, S. pectinacetta 117 

Chemnngenaia var. Pandora 118 
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Stbomatopora 100 

ap.? 274 

Strophftes grandffiva 8,262 

Strophodokta 118 

ampla 118,121 

arcnata 1^1 

CaMni 1^9 

canace 275 

demiesa 118,119 

diraoaaf 118 

fragilia 120 

ineqairadiata 190 

Pateraoni 5,119,120 

purplana 118,190 

pnnctnlifera 191 

quadrata 122 

Strophomena 71.118 

arctostriata 117 

biftircata 117 
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creniatria 120 

delthyria 120 

demiaaa 118,119 

gibboaa 123 

ineqniradiata 120 

ineqnistriata 120 

lima 132 
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Neraea 71 
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Pateraoni 119 

pectinacea 1 17 

perplana 120 

pinriatriata 120 

puatnloaa 131 

rhomboidalia 118 

aetigera 125 

(Strophodonta) demiaaa 119 

(Strophodonta) ineqairadiata 120 

(Strophodonta) Pateraoni 119 

Styliola 197 



Digitized by 



Google 



2d8 ODEX. 



^TTjr.rLi 



L1«S TrarA^ ■iiTifc-'a 3 

TTf TKOLArjO^LA - 31 

wai ae*,TM» — m 

m cri<*»»» zsi 

4.»# Ti=i;:ajTi-j^i jjM< •cprf iH 

1 9# Ti=ar:<:iArs «me!Fs=nrvi fn 

^S5 Tisr-MRx — - — .^ -. "5 

— <a> -'«» ITS 

— Ti." rz.*'. U3TZ* errjjtg* T^ 

Ti-T, "Lms* , zx Trrix Hiirci2«2.- E:i=c:5 «rf"X«» Tttt yx=.- 

*-««-« „ lOT Vt fi5*ir^?»70H«ra« 

.Ti- .* ^ ^ lOT -T^rrx F3E 5*^1^ i 

--*'-" •r-^rw _ t«S 5<Tif-,rTa?ii' ?«is:^« rf T 

i«-»^S««i. Z" .7 ...l.Z^.ZZ.' 197 ^=^™«* - ^ 

Titxa-tAr-^A — 1S4 '*^-»- » 

~ "* zuwisjTa?* fa. • rxr^ 

• — j.*»t , X ^ 

ZAmcHT.* 2C 

=^ ZcTmx -^^Bx^x*. Pmeai ac 

Si ZTiC«nAH<tt£ L» 



Digitized by 



Google 



Digitized by 



Google 



PLATE I. 

Pfcfe. 

ACROTRBTA OEMMA 17 

Fig. 1 a. View of the posterior side of the ventral valve, enlarged to six diameters. 

1 h. Cast of the interior of the apex of the ventral valve, showing a cast of the sipho- 

nal tabe and the elongate muscular scars, enlarged to six diameters. 
1 0. Interior of the dorsal valve of Oholtlla t SodbrincB Callaway (after Davidson). 

1 d. Interior of ventral valve enlarged to six diameters. 

le. Exterior of a small dorsal valve, enlarged to six diameters. 
If, Interior of apex of ventral valve. 
See plate ix, figs. 9, 9a. 

ObOLELLA f AMBIOUA 67 

Fig. 2 a. Dorsal valve with the central portion of the shell exfoliated so as to show the 
median muscular scars, enlarged to three diameters. 

2 6. Exterior of ventral valve, enlarged to three diameters. 

2 c. Interior of dorsal valve, enlarged to three diameters. 

BCHIZAMBON TYPICALI8 70 

Fig. 3. Interior of ventral valve, enlarged to six diameters. 

3 a. Exterior of ventral valve, enlarged to six diameters. 
36. Interior of dorsal valve, enlarged to six diameters. 

3 0. Exterior of dorsal valve, enlarged to six diameters. 

3d. A portion of the surface of fig. 3 o, enlarged to show the minute surface spines. 

Mbtoptoma Phillipsi 83 

Fig. 4. View looking from above. Natural sise. 

4 a. Side view of same specimen. 

MODIOLOP8I8 OCCIDBNS 77 

Fig. 5. Cast of the right valve. See plate xi, figs. 14, 14 a. 

M0DIOLOP8I8 P0GONIPBN8I8 .• 76 

Fig. 6. Cast of the left valve. See plate xi, fig. 13. 

KUTORGINA 8CULPTIII8 20 

Fig. 7. Upper surface of ventral valve, enlarged to six diameters. This figure is drawn 
from the type specimen from Montana, described by Mr. Meek. 
7 a. Posterior view of the same to show elevation, area, and deltidial opening. 
7 b. Enlargement to six diameters of a specimen from the Eureka District. See plate 
ix, fig. 7. 

8IPHONOTRETA UNGUICULATA 1 69 

Fig. 8. Interior of ventral valve (after Davidson). Introduced for comparison with the 
ventral valves of A.crotret« and Schizambon. 

PtychopariaT 8IMILI8, var. robu8TU8 53 

Fig. 9. View of the central portion of the head. Natural size. 
9a. Outline of profile view oi the same. 

D1CELLOCEPHALU8 INEXPECTAN8 90 

Fig. 10. Central portions of the head of a small specimen. Natural size. 

Metoptoma r akalooa 84 

Figs. 11, 11a. Sununit and side view of the type specimen. Natural size. 

MURCHISONIA MiLLERI 271 

Figs. 12, 12 a. Front and back view of the same specimen. Natural size. 

12 6. View of a cast. Natural size. 

BucAXiA BIDOK8ATA 271 

Figs. 13, 13a, 13c. Back, lateral, and front view of a specimen denuded of mostof thesheU. 
Natural size. 

13 d. Enlargement of the surface of another shell, that shows the characteristic sur- 

face linea 
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PLATE II. 

Page. 
LiNGULA AlBA-PIMENSIS 108 

Fig. 1. Broad fomii enlarged to six diameters. 

I a. Elongate form, enlarged to six diameters. 

LinoulaLigea 107 

Fig. 2. A typical specimen, enlarged to two diameters. 

LjNGULA LiGEA, var., Nevadensis 107 

Fig. 3. Specimen showing the more attenuate form, as compared with fig. 2. Enlarged to 
two diameters. 

LlNQULA Melie 274 

Fig. 4. A distorted specimen. Natural size. 

DiSCIKA LOOENSIS 112 

Fig. 5. Ventral valve. Natural size. 

5 a. Dorsal valve. Natural size. 

Fhoudops bellula 113 

Fig. 6. Ventral valve, enlarged to six diameters. 

6 a. Cast of interior of ventral valve, enlarged to six diameters. 
6 b. Interior of ventral valve, enlarged to six diameters. 

Phoudops quadeangularis 114 

Fig. 7. Enlargement to three diameters of the type specimen. 

Chonetes deflbcta 124 

Figs. 8, 8 a, 8 b. Medium, transverse, and short forms of the ventral valve. Natural size. 

STROPHODONTA DEMI88A Htf 

Figs. 9, 9 a, 9 b. Lateral, ventral, and dorsal views of a specimen fh>m Lone Mountain. 

PKODUCTUS HIRSUTlFORBfE 133 

Fig. 10. Enlargement to three diameters of a small Ventral valve, preserving three of the 
slender surface spines. 
10 a. A large ventral valve, showing a portion of the outer shell and cast of the inner 
surface. 

Btrophodonta inequiradiata 120 

Fig. 11. A strongly-marked fragment of the yentral valve. 

II a. Enlargement of the surface of fig. 11. 

Orthis Tulliensis •. 115 

Figs. 12, 12 a. Lateral and ventral viewH>f an average size specimen. 

CHONETES MA0R08TRIATA 126 

Fig. 13. Dorsal view. Natural size. See plate xiii, figs. 14, 14 o-o. 
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PLATE VII. 

DiSCINA Newbrrbti * 213 

Fig. 1. Lateral view of the speoimen fignred on plate xviii, fig. 3. 

PRODUCTUS SUBACULEATU8 214 

Fig. 2. Ventral valve. Natural size. 8ee plate ziii, figs. 19, 20. 

DiSCINA CONNATA 214 

Fig. 3. Ventral valve. Natural size. 
3 a. Side view of fig. 3. 

DiSCINA NITIDA 213 

Figs. 4f 4 a. Interior of compressed ventral valves, showing the smooth inner surface and 
rougher outer surface sharked by strong concentric strise. 

Rbtzia radiaus 2^ 

(A series to illustrate the variation in the number and size of the radiating surface plica- 
tions, all eularged to two diameters.) 
Figs. 5, 5 a. Betgia VemeuiUana Hall, a specimen from the Lower Carboniferous of the Little 
Belt Mountains, near Clendenin, Montana. 
5 h. From the Devonian White Pine shale. 
' 5 0, d, e. Lower Carboniferous forms from the Eureka District. 
5/, g, h. Upper Carboniferous forms from the Eureka District. 

Rhtnchonblla Tbrra 223 

Figs. 6, 6 a, h, c. Dorsal, lateral, and ventral views of a typical specimen, enlarged to two 
diameters. 

TeREBRATULA HA8TATA 224 

Figs. 7, 7 a. Dorsal and ventral views of a somewhat crushed specimen. Natural size. 
7 h. Lateral view of a more perfect shell. Natural size. 

Spirifera desiderata 217 

Fig. 8. Dorsal valve. Natural size. 
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PLATE VIII. 

PAge. 

Pterinopectbn Spio 233 

Fig. 1. Left valve, in which the surface has been largely removed, leaving the radiating 
costse and concentric lines in strong relief. Natural size. 
1 a. Left valve, on which the concentric lines are faintly defined. Natural size. 

AUCRODOX TRUNCATUS 243 

Fig. 2. Left valve, enlarged to nearly three diameters. 

Plfxkophorus Mbbki 24p 

Fig. 3. Cast of left valro. Natural size. 
StREBLOPTERIA SIMILIS 230 

Fig. 4, 4 b. Right valves. Natural size. 
4 a, 4 c. Left valves. Natural size. 
4(2. Finely striated left valve. See plate zix, fig. 7. 

PfYCHOPTKRlA PROTOFORMK 235 

Fig. 5. Left valve. Natural size. 

AVICULOPECTEN PlNT^ENSIS 228 

Fig. 6. Left valve. Natural size. 

Crexipectbn Hallaxus 231 

Fig. 7. Cast of a large right valve. Natural size. 
7 a. A small right valve. 
7 b, A large left valve. Natural size. 

7 0. Enlargement of the surface to show fine concentric 8tri» crossing the radiating 
plications. 

AVICULOPECTEX PEROCCIDEXS i 227 

Fig. 8. Left valve. Natural size. 

Pterixopecten Hoosacensis 232 

Fig. 9. Left valve. Natural size. 
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PLATE IX. 

KuTORomA Prospectknsis 19 

Fig. 1. Dorsal valve, enlarged to three diameters, 
la. Veotral valve equally enlarged. 
1 h. Restored oatline of the two valves united. 

Stenothkca blongata 23 

Fig. 2. Upper side, enlarged to three diameters. 
2a. Lateral view of the same specimen. 

LingulaT manticula ^. 13 

Fig. 3. Ventral valve, showing the more ovate form. See plate xi, fig. 2. 

KUTORGINA WhITFIELDI - 18 

Fig. 4. Ventral valve, with outline restored, enlarged to two diameters. 
4 a. Dorsal valve, with outline of convexity below. Natural size. 

Protospongia FENE8TRATA Salter? 11 

Figs. 5, 5 a, h. Three forms of spicule; 5 Ms the more unusual form. Natural size. 

SCENELLAf CONICA 15 

Fig. 6. Posterior view, showing the elevation; the slight groove is very much too strong, 
it is scarcely descemible on the si>ecimen. 

KUTORGIXA SCULPTILIS 20 

Fig. 7. Dorsal va>e, enlarged to six diameters. See plate i, figs. 7. 7 a, h, 

0RTHI8 EURBKENSIS 23 

Fig. 8. Dorsal valve, enlarged to three diameters. 

8 a. Ventral valve, similarly enlarged and showing the cast of the muscular scara. 

ACROTRBTA GEMMA 17 

Fig. 9. Lateral view, enlarged to four diameters. 

9a. View from above of the same. See plate i, figs. 1 o-e. 

Agxostus R1CHMONDEN8I8 M 

Fig. 10. View of the cephalic shield, enlarged to four diameters. 

ACROTHELE f DICHOTOMA 14 

Fig. 11. View of the specimen described, enlarged to three diameters. 

0LBNELLU8 IDDIIIG8I ;.. 88 

Fig. 12. View of the type specimen, enlarged to two diameters. 

AGNO8TU8 BIDEN8 96 

Fig. 13. Cephalic shield, enlarged to four diameters. 

13 a. Small caudal shield associated with the above, enlarged to five diameten. 

A0NO8TU8 8BOLU8U8 ' S5 

Fig. 14. Cephalic shield, enlarged to four diameters. 
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PLATE rX— Continued. 

Olenellus Howblli « '- 30 

Fig. 15. View of a speoimen fnlly developed, exoeptiDg the presence of an ocular ridge, 
and the distance of the eyes from the glabella. The genal spines are too short 
in the figure. Natural size. 

15a. Natural-size view of a head having the genal angles carried forward; eyes 
without an ocalar ridge, and the angles of the posterior margin strongly 
marked. 

156. The head of a young individual, enlarged to four diameters, in which the embry- 
onic features are still more prominent. See plate xxi, figs. 1-9. 

15 c. Fragments of thoracic segments associated with this and the following species. 

Olenellus GiLBERTi -- 2^ 

Fig. 16. View of a large head, Natural size. See plate xxi, fig. 13. 

16 a. Fragment showing the glabella and a port ion of the palpebral lobes. Natural size. 

« 

ANOMOCARE f PARVUM ^ 69^ 

Fig. 17. Enlargement of the specimen described to five diameters. The outline of the pos- 
tero-lateral limb probably extends laterally a little more thau in the figure. 

PTYCHOPARIA (?) LiNKARSSONI 47 

Fig. IS. View of the broad form of the head, exclusive of the free cheeks, X 2. 
18a. View of the narrow form, similarly enlarged. 

DiCELLOCEPHALUS f EXPAN8US 45 

Fig. 19. View showing the character of the glabella and the peculiar ridges crossing the 
anterior portion of the fixed cheeks, enlarged to one and one-half diameters. 

PTYCHOPARIA (f) PrOSPECTENSIS 4^ 

Fig. 20. View of the type specimen, enlarged to three diameters. The furrow crossing the 
glabella at the second pair of glabellar furrows is not seen in the specimen. 

PTYCHOPARIA (PtEROCEPHALUS T) 0CCIDEN8 58 

Fig. 21. The test is largely exfoliated from the surface of the glabella, and but one pair of 
fnrrows are shown ; figure enlarged to three diameters. 

OgYGIAT f SPIN08A 63 

Fig. 22. View showing the central portions of the head. Natural size. 

Agraulos olobosus 61 

Fig. 23. A minute, very convex head, enlarged to four diameters. 

DiCELLOCEPHALUS T QUADRICEPS 45 

Fig. 24. Small head, enlarged to three diameters. 

DiCELLOCEPHALUS OSCEOLA 40 

Fig. 25. View of specimen identified with the Wisconsin species. Natural size. 

PTYCHOPARIA ANYTUS 5^ 

Fig. 26. Central portions of the head, enlarged three diameters. The fixed cheeks are more 
elevated at the outer termination of the ocular ridges than represented. 

Abethusina Americana 62 

Fig. 27. View of central portions of head ; the ocular ridges are stronger than in the figure; 
enlarged to three diametera 

PTYCHOPARIA (£.) DIS8IMILI8 61 

Fig. 28. View of fragment sjiowing the central portion of the head. Natural size. 
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PLATE X. 

DiCELLOCBPHALUS f ANGUSTIFRONS 49 

Fig. 1. View of the movable cheek associated with the glabella. 

1 a. View of the glabella, palpebral lobes, and outline of the oonvezity of the glabella. 
Natural size. 

1 &. A pygidinm occurring in the same hard specimen of rock. Natural size. 

OOTOIA f PROBUSMATICA 63 

Fig. 2. Usual form of the head of the adult, with the facial sutures and outline of the oon- 
vexity of the glabella. Natural size. 

2 a. Pygidium associated with the head and fragment of the thoracic pleura, repre- 

sented by fig. 2h. See fig. 4. 

PTYCHOPABIA OWENI 55 

Fig. 3. Nearly complete head within the facial sutures, enlarged to two diameters. 

3 a. Pygidium associated with the same, similarly enlarged. 

Ogtoia f problematica 63 

Fig. 4. Enlargement to four diameters of a small head, in which the movable cheeks are 
absent, the poetero-lateral limbs are broken away, and the glabellar furrows obso- 
lete. There are si>ecimens intermediate to thosA represented by fig. 2 and fig. 4. 

PTYCHOPARIA OCCIDENTAIJS 51 

Fig. 5. View natural size, showing the features of the glabella and fixed cheeks. 

DiOELLOGBPHALUS RiCHMONDENSIS -* 41 

Fig. 7. View of the central portions of the head, showing the broad frontal limb and fixed • 
cheeks. Natural size. 

PtyohofariaT pernasutus .• 49 

Fig. 8. Upper view of the head parts discovered. The nasute projection of the tmoUl 
border is a little short in the figure. Natural size. 
8a. Movable cheek, associated with the preceding. 
&h. Lateral view of the specimen ftom which fig. 8 was drawn. 

PTTOHOPABIA (SOLENOPLEURA) BREYIOBPS -^ 49 

Fig. 9. View of the type specimen to show the broad, short form of the head, and rounded 
conical glabella, enlarged to three diameters. 

PTTOHOPABIA (f) BIMILI8 52 

Fig. 10. Enlargement to two diameters of the central portions of the head, showing the char- 
acter of the frontal limb and glabella. 

PTTOHOPABIA Oft 

Fig. 11. Movable cheek, associated with Ptyckoparia uiUiuloatuB. 

PTTGHOPARIA (£.) AFFINIB 54 

Fig. 12. View of specimen, showing the narrow frontal limb, as compared with fig. 10, and 
the strongly-marked glabellar furrows, enlarged to two diameters. 
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PLATE X— Continued. 

DiCELLOCEPHALUS MaRICA 44 

Fig. 13. Enlargement to three diameters of the central portions of the head. 
Fig. 14. Free cheek, associated with iigs. 2 and 3. 

DiCELLOCEPHALUS NA8UTUS 40 

Fig. 15. Central portion of the head, showing the glabella and prolonged anterior border 
of the head. Natnral size. 

CHARIOCEPHALUS T TUMIFRONS 61 

Fig. 16. Specimen showing the frontal margin, and a less protnberant frontal lobe to the 

glabella than in the type of the species, enlarged to two diameters. 
Fig. 6. Pygidinm associated with Chariooe^halus tum^frona, and supposed to belong to the 
species. 

PTYCHOPARIA LiEVICEPS 54 

Fig. 17. View of the central portions of the head, enlarged to three diameters, with the pos- 
tero-lateral limbs broken off. 
18. Free cheek, associated with the heads of this species and P. OwetU, 

DiCELLOCEPHALUS lOLE 43 

I 

Fig. 19. View showing the strongly-marked features of the central portion of the head of 

the species, enlarged to two diameters. 
Fig. 20. Hypostoma, associated with fragments of a species of the genns DiceUocephaloB, 
enlarged to three diameters. 

PTYCHOPARIA 00 

Fig. 21. Strongly convex hypostoma, associated with Ptyckoparia Otoeni, enlarged to three 

diameters. 
Fig. 22. An hypostoma, similarly enlarged, aesooiated with Ptyohoparia anytus, P. Owmi, and 

P. IcBviceps, 

PTYCHASPIS MINUTA 00 

Fig. 23. Enlargement to fonr diameters of a head, showing the glabella, fixed cheeks, oca- ^ 
lar ridgesi and depressed fix>ntal limb. 
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PLATE XI. 

TblunomyaT Hamburgbnsis 76 

Fig. 1. Left valve, enlarged to two diameters, to show the fine surface 8trl». 

la. Same valve, showing the posterior margin more depressed, which is the usnal form 
of the species, enlarged to two diameters. 

LiNGULA t MAinPICULA ^ 13 

Fig. 2. A specimen of the broad variety of the species, from which the outer snrface is 
exfoliated, enlarged to two diameters. See plate ix, fig. 3. 

Obthis pbrveta 72 

Figs. 3, 3 a, 3&. Dorsal, ventral, and lateral views of a characteristic specimen, enlarged to 
two diameters. 

ORTHIS TRICENARIA 74 

Figs. 4, 4a. Ventral and dorsal views, showing the strong radiating costie and form of the 
valves, enlarged to two diameters. 

Orthis Hamburqensis 73 

Fig. 5. Ventral valve, enlarged to three diameters to show the fissicostate plioationB and 
general form of the valve. 

5 a. Same, of the dorsal valve. 

Orthis Lonensis 74 

Fig. 6 Ventral view and outline of the convexity of the ventral viedve. Natural sice. 

6 a. View of the area, showing the triangular-shaped foramen. 

TRIPLESIA CALCIFERA 76 

Fig. 7. Ventral valve, enlarged to two diameters. 

8. Ventral valve of this or an allied species. The valve is convex and the median fold 
rounded. 

Strbptorhtnchus minor 75 

Fig. 9. Ventral valve, enlarged to two diameteis. 

Orthis testudinaria 72 

Fig. 10. Ventral valve. The cardinal angles are more romided in the speoimeii. 
10 a. Dorsal valve a little enlarged. 

RECEPTACTJLITES MAMMn.LARTS 65 

Fig. 11. View looking on the base of a small specimen. 

Receptaculttes ellipticus 67 

Fig. 12. Lateral view. 

MODIOLOPSIS POOONIPENSIS 78 

Fig. 13. View of the left valve enlarged to two diameters. See plate i, fig. 6. 

MODIOLOPSIS OCCIDBMS 77 

Fig. 14. Outline of a large right valve, as seen on a weathered sur&ce of lock. 

14 a. Smaller right valve, showing the exterior form. Katnral size. See plate i, fig. 5. 
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PLATE XI— Continued. 

Tblunomta contbacta t 76 

Fig. 15. Left valve, enlarged to two diameters. 

15 a. Interior of a smaller specimen. 

Hyolithbs Vanuxbmi 85 

Figs. 16; 16 a. Views of the ventral and dorsal sides, enlarged to two diameters. 

16 h. Transverse section of the tube. 

COLBOPBION MINUTA , 85 

Figs. 17 f 17 a. Lateral views of a straight and slightly carved tnbe, enlarged to foor diam- 
eters. See plate xii, fig. 21. 

MaOLURBA 8X7BANNULATA 83 

Fig. 18. View of the npper ^de, showing the depressed character of the spire and the an- 
nalations on the oast of the outer whorl. 
18 a. View of the lower side of the same specimen. 

18 h» Section of the outer whorl. 

MaOLUBBA ANNULATA - 81 

Fig. 19. View of the lower side, showing the annnlationB of the oater sorfaoe of the shell, 
enlarged to two diameters. 

19 a. Lit^mal cast of the lower side, similarly enlarged. 

Maclubba garinata 82 

Fig. 20. View of the lower side, showing the strong surface stri». 
20a. Cast of the lower side. 

RAPHI8T0MA NaSONI 78 

Figs. 21, 21a. Lateral and sunmiit view of small specimen. 

Plburotomaria Lonbnsis 80 

Fig. 22. Lateral view of the^speoimen ftom Lone Mountain. Natural Bise. 
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PLATE XII. 

Page. 

CMD0CERA8 PROTEIFOBMB 86 

Fig, 1. View of siphuncle with incladed tube, 
la. Cross-section of another specimen. 
1 0. Opposite side of upper portion of fig. 1, showing annulated shell of the siphnnole. 

•Orthoceras, sp. T ,. 87 

Fig. 1 h. Oblique, transverse section. The outer shell is restored and is too small, aud it is 
also less circular in outline. The iragment crossing the siphuncle is of acci- 
dental origin. 

•Orthoceras, sp. t 86 

Fig. 2. A portion of the shell, preserving a number of the septa and a portion of the 
siphuncle. 

Orthoceras multicambratum t 86 

Fig. 3. Fragment showing the form of the tube, the septa, and a portion of the siphuncle. 

iLLiENURUS EUREKENSIS 97 

Fig. 4. View of the central portion of the head and outline of the convexity of the same, 
enlarged to two diameters. 
' 4 a. Associated free cheek. 

3ARRANDIAt McCOYI 96 

Fig. 5. View of the glabella and fixed cheeks, and a longitudinal outline of the convexity 
of the head, enlarged to two diameters. 

iBarrai^dia t sp. t 96 

Fig. 6. View of the glabella. Natural size. 

.ASAPHUS Caribouensis 98 

Fig. 7. View of the head within the facial sutures, also outline of longitudinal section. 
7 a. An associated free cheek. 
7 h. Pygidium found in the same association. 

JBathyurusT congeneris 99 

Fig. B. View of glabella and fixed cheeks, enlarged to two diameters. 
8a. Pygidium associated in the same layer of rock. 

3ATHYURUS TUBERCULATUS 91 

Fig. 9. View of the glabella and a portion of the fixed cheeks, enlarged to two diameters. 

^tlYPHASPISt BREVIMARGINATA 93 

Fig. 10. Enlargement to three diameters of the only specimen discovered. 

* 

jBaTHTTJRUS t SIMILLIMX7S 93 

Fig. 11. Enlargement to three diameters, to show the character of the glabella and frontal 
margin. 
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DiCELLOCEPHALUS FINALIS 89 

Fig. 12. View of the central portions of the liead. Natural size. 
12a. Associated pygidium, enlarged to two diameters. 
22. Portion of a thoracic segment on the same fragment of rock. 

Amphiok Nevadexsis 94 

Fig. 13. View of the portions of the head preserved in the type specime. Natural size. 
14. Pygidium of unknown generic and specific relations, occurring in association witi. 
Asaphua CaribouensiSj enlarged to three diameters. 

A8APHU8 ? CURI08I78 f 98 

Fig. 15. Pygidium associated with Aaaphis CaribouenHSj enlarged to two diameters. 

8YMPflY8URU8t GOLDFU88I 95 

Fig. 16. View of the glabella and portions of the fixed cheeks, enlarged to two diameters, 

Ceraurur t 95 

Fig. 17. Glabella enlarged to three diameters, to show the granulose surface. 

PtYCHOPARIA (T) ANNECIANS 91 

Fig. 18. Glabella and fixed cheeks, enlarged to two diameters. 

AmpyxT 00 

Fig. 19. Pygidium associated with the preceding, and also figs. 7 an4 12, enlarged to two 
diameters. 

ASAPHUS 00 

Fig. 20. Strongly convex pygidium, associated with Aaaphus CaribaueMts, 

COLEOPRION MINUTA 85 

Fig. 21. Enlargement of a portion of the tube to four diameters, to sl^ow the arching of 
the strisB over the longitudinal ridge on the side opposite the arc of onrvatiue. 
See plate xi, figs. 17, 17 a. 
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PLATE XIII. 

Pagei 
LiNGULA LONBNSlS 108 

Fig. 1. Ventral t valve. 

1 a. Dursal f valve. Natural size. 

LU76ULA LuKNA 106 

Fig. 2. Ventral valve, from which the surface is largely exfoliated. "Natural size. 

LiNGULA Whitei 109 

Fig. 3. Cast of the interior of the dorsal valve, enlarged to two diameters, 
d. Divaricator muscular scar, 
ad. Adjustor muscular scars. 
p a. Posterior adductor scar. 
a a. Anterior adductor scar. 

pp. Supposed area of attachment of the posterior parietal muscle. * 

u «. Supposed area of attachment of the walls of the x>erivisceral cavity. 
p 8, Great pallial sinus. 
{ 8, Lateral branches of the great sinus. 
{. Area, that in another specimen shows the inner ramifications of the great sinus. 
The various features are rather strongly shown in the fignre;.bnt not more 
so than is justified by the original specimen. 

Skbnidium Dbvonicum 116 

Fig. 4. Ventral valve, enlarged to three diameters. 

4 a. Cardinal view, showing the areas of the two valves, the foramen, and the medium 
septum of the dorsal valve. 

DiSCINA HINUTA 112 

Fig. 5. View of a rather elongate dorsal valve, enlarged to two diameters. 

Stropuodonta Calvini 122 

Fig. 6. View of ventral valve. Natural size. 

Strsptorhtnchus Chbmungensis 117 

Fig. 7. View of a specimen referred to the variety areiastriata. Natural size. 

16. View of a specimen corresponding to the typieal forms of the species. Natural size. 

Productus sPEaosus 133 

Fig. 8. View showing the surface ornamentation and fonn of the ventral valve. Natural 
size. 

Productus naviceixus - 131 

Figt 9. Lateral view of a somewhat strongly costate variety, enlarged to two diameters. 

Strophodonta punctulifera 121 

Fig. 10. View of ventral valve, showing radiating strisD and punctate surface. Natural 
size. 

Strophodonta pbrplana 120 

Fig. 11. View of a well-preserved ventral valve, with a portion of the outer sorfiAoe exfoli- 
ated. 
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PLATE XIII— Continued. 

Page. 
PALiEOMANON ROZMERI 99 

Fig. 12. View showing the cup-shaped snmmit and general form. Owing to Bilioiflcation, 
the details of the structure are destroyed. 

ORTBIS IMPBE8SA 115 

Fig. 13. Cast of ventral valve. Natural size. 

CHONETKS MACR08TRIATA 126 

Fig. 14. Ventral view and outline of the convexity of an average size specimen. 

14 a. Same view of an unusually large specimen /rom which the striated outer surface 

has been removed, showing the inner punctate surface. 
lib. View of ventral valve of a small, strongly-marked specimen, to which a cardinal 

spine is attached ; 14, 14 a, 5 are natural size. 
14 0. Enlargement of the striss of f\g, 14, to show manner of bifurcation. See plate 11, 

fig. 13. 

CHOKBTES FIU8TB1ATA 127 

Fig. 15. Ventral view of average size specimen, showing surface stris and cardinal spines. 

15 a. Enlargement of the area of the ventral valve, showing the shape of the foramen. 

Productus HaILanus 130 

Fig. 17, 17 a. Dorsal and ventral view of average size specimens. 

Productus lachrymosus, van Limus 132 

Figs. 18, 18a. Lateral and front view of the ventral valve. 

Productus subaculeatus 128 

Figs. 19, I9a. Ventral and cardinal views of a specimen f^om which the outer shell is par- 
tially exfoliated. 
20,20a. Same view of the type of the species copied from plate ii, tome zi, Bull, Soc. 
Geol. de France. The spine bases are stronger than in 19, 19a, but in other speci- 
mens they are much as in figs. 20, 20 a. See plate vii, fig. 2. 
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PLATE XIV. 

Productus Shum^rdtanus • 129 

Fig. 1. .View of the dorsal valve. Natural size. 

Productus truncatus 131 

Fig. 2. View to show the truncated apex of the ventral valve. Natural size. 

Rhtnchonella Horsfordi 152 

Fig, 3, Ventral view of an average size specimen. See plate x:v,fig.6. 

ATRYPA DE6QUAMATA 150 

Fig. 4. View of the ventral valve. 

4 a. Cardinal view to show the small area. Natural size. 

Rhynchonella (L.) sinuata 158 

Fig. 5. Dorsal view of a oharaoteristic specimen. Natural size. 

Atrypa reticularis 150 

Figs. 6, 6a,6h. Ventral, lateral, and dorsal views of the small variety mentioned in the text 
as characteristic of the Niagara formation. 

Rhynchonella pugnus 155 

Figs. 7,7 a. Lateral and ventral views of an average size specimen. 

Rhynchonella duplicata 155 

Fig. 8. Dorsal view uf a very striking example of the species. 

Rhynchonella (L.) Nevadensis 157 

Figs. 9, 9 a, 9 &. Ventral, lateral, and dorsal views of the ordinary type of the species. 

Spirifbra Parryana 137 

Fig. 10. Ventral view of the only spebimen obtained, showing the costss and fine radiating 
striffi. 

SPIRIFERA (M.) UNDIFERA 143 

Figs. 11, 11 a, h. Dorsal, lateral, and ventral views of a specimen from which most of the 

outer surface is removed. 
135. Ventral valve with a portion broken away, showing the oast of the muscular 

impression. 
13 0. Ventral valve of a broad variety of the species, showing the area and small del- 

tldinm in place. See plate iii, figs. 3, 3 a, h, 6,6 a, 

SPIRIFERA (M.) raricosta 135 

Fig. 12. View of the partial oast of the dorsal valve of a small shell. See plate iv, figs. 2, 2 a. 

SPIRIFERA (M.)MaIA 141 

Figs. 13, 13 a. Dorsal and lateral views of an average specimen of the species. See plate 
iii, figs. 1, 1 a-e. 

Spuufbra (M.) glabra, var. Nbvadensis ■ 1^ 

Figs. 14, 14 a, h. Dorsal, lateral, and front views of the largest and most transverse speci- 
men in the collection. Bee plate iii, fig. 5. 

Pbntamerus (M.) coMis .- 159 

Figs. 15, 5 a, h. Dorsal, lateral, and ventral views of a transverse, smooth specimen. See 
plate iii, figs. 4, 7, and plate xv, figs. 5, 5 a, o. 
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PLATE XV. 

Page. 

RUYNCHONELLA CA8TANBA 153 

Figs. 1, 1 a. Front and lateral views of a small subonboidal specimen. 
4, 4 a. Ventral and lateral view of an adalt shell. 

CRYPTONELLA ? CIRCULA 163 

Figs. 2, 2 a, b. Ventral, lateral, and dorsal views of a rather large specimen, enlarged to 
two diameters. 

RhYNCHONELLA f OCCIDENS 152 

Figs. 3, 3 a» h. Dorsal, ventral, and lateral views of a typical specimen, enlarged to two 
diameters. 

Pentamerus comis 159 

Figs. 5. Ventral view of a specimen, showing obscure plications towards the front. 

6 a, bb. Lateral and ventral views of a rotund, smooth example. See plate Hi, figs. 4 
and 7, and plate xiv, figs. 15, 15 a, 5. 

Rhynchonella Horsfordi 152 

Fig. G. Dorsal view of a little smaller example than that shown by fig. 3, plate xi v. 

ANABONTOPSIS AMYGDALfiFORMlS 180 

Fig. 7. Lateral view of the left valve. 

7 a. Cardinal view of the two valves united. 
7 b. Anterior view of the same. 

DYSTACTELLA INSULARI8 172 

Fig. 8. Lateral view of the left valve, showing the anterior muscular scar. 

NUCULA RE8CUENSI8 172 

Fig. 9. View of left valve, eularged to three diameters. 

GONIOPHORA PERANGULATA 171 

Fig. 10. View of left valve, showing the strongly-marked angular ridge. 

Cypricardinia indenta 182 

Fig. 11. Lateral view of left valve, enlarged to two diameters, to show the characteristic 
surface markings. See plate v, fig. 14. 

Pterinea flabella : 165 

FiiT. 12. Example from Lone Mountain* See plate v, fig. (>. 

SANGUIN0UTE8 VENTRIC08U8 177 

Fig. 13. View of left valve of a specimen preserving the characters of the species. 

NYA88A PARVA ^. 173 

Fig. 14. View of right valve, showing the muscular impressions, enlarged to three diam- 
eters. 
14 a. Left valve, similarly enlarged. 

QRAMMY8IA MINOR 174 

Figs. 15, 15 a. View of right and left valves, enlarged to two diameters. 

SaNGUINOLITES COMBBNSIS 175 

Fig. 16. View of right valve. Natural size. 
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PLATE XVI, 

PULTTCESAS CONRADI , 182 

Fig. 1. Lateral view, showing the first volution and the sinuosity of the peristome. 

1 a. Dorsal views of another example, showing the concentric ridges on the back. 

EUOMPHALUS EUREKENSIS 185 

Fig. 2. Cast of a medium size shell. 

2 a. Lateral view of the cast of a large shell, showing the sinuosity in the aperture 

and the decollation of the inner whorls. 

CaLLONBMA OCCIDENTALIS 189 

Fig. 3. Lateral view, showing the depressed spine. 

3 a. Vertical view. The lines on the left side are an accidental feature. 

CoNOCARDiUM Nevadeksis : 177 

Figs. 4, 4 a. Two views, showing the character of the species. 

Leperditia rotundata 206 

Fig. 5. Enlargement to foAr diameters of the right valve. 

Sanguinolites rigidus .'. 176 

Fig. 6. Left valve. Natural size. 
m 
Straparollus Newarkensis 187 

Fig. 7. Basal view. 

7 a. Suumiit view of same specimen, enlarged to twd diameters. 

LOXONEMA EUREKBKSIS « 190 

Fig. 8. View of internal cast. 

LOXONBHA NOBILB 190 

Fig. 9. View of internal cast. 
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PLATE XVII. 

Page. 
Plattschisha MoCoYi 188 

Figs. 1, la, 1 6. Snmmit, lateral, and basal view of a small specimen. Natural size. 
1 0. Longitudinal section of a larger shell. 

Metoptoma? Dbvonica 195 

Figs. 2, 2 a. Lateral and anterior view of the type specimen. 

PlATTSOHISMA ? AMBIGUX7M 188 

Figs. 3, 3a. Lateral and summit view of a silicified specimen. 

Beykichia(P) occidentaus 204 

Fig. 4^ Large size left valve, enlarp^ed to four diameters 

4 a. Enlargement of a young specimen (1™™) in length, to show the unisulcate char- 

acter at this stage of growth, X 12. 

Dalmanitbs Mebki 206 

Fig. 5. View of the glabella of a medium size specimen. 

• 5a, 5 d. Dorsal and lateral views of a medium-size and large pygidinm. 

5 c. Enlargement of a portion of the surface of 5&, to show the punctate character 

of the test. 

Bellerophok pbbplexa 193 

Fig. 6. Transverse section, showing the deep, open umbilicus and flattened whorls. 
6a. Dorsal view, showing the dorsal ridge and the direction of the stria. 

6 b. Longitudinal section, showing the closely coiled whorls. 

Cyrtocbras Nevadensis 203 

Fig. 7. Lateral view, showing the depth of the chambers and the curvature of the tube. 

7 a. Ventral view of the same, with the surface stri» preserved. 

GOMPHOCBBAS SUBOYIFORMB 202 

Fig. 8. Ventral view, showing the chamber of habitation, air-chambers, and a portion of 
the siphuucle exposed by the weathering of the specimen. 

8 a. Lateral view of the same. 

BBLLEBOPHON COMBBI 193 

Figs. 9, 9 a. Lateral and front view, to show the form of the species. 

GONIATITBS DB8IDBRATU8 203 

Fig. 10. Lateral view of a specimen preserving a potion of the surface strin on the inner 
volution. 
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PLATE XVIII. 

Page. 
LiNGTTLA MTTILOIDESf '. 279 

Fig. 1. View of a specimen from the lower portion of the Carboniferous formation, north of 
Pinto Peak. 

D16CINA Newbbrbyi 213 

Figs. 2y 2a, Dorsal and ventral valves of a form from the shale in 8ecret*cafion-road Cafion, 
doubtfully referred to this species, enlarged to two diameters. 
3. Dorsal valve from Richmond Mountain. Natural size. 

Spirifera Lkidyi 216 

Figs. 4, 4 a. Dorsal and ventral views of the average size specimens found at Richmond 
Mountain. 

ATHYRI8 HIRSUTA '.. 222 

Fig. 5. Dorsal view of a specimen from Coal Hill, Pancake Mountains, White Pine County, 
Nevada. 

CaMAROPHORIA COOPEREKSIS 224 

Fig. 6. Ventral view of a specimen from Richmond Mountain. 

Spirifera anihcctans 216 

Figs. 7, 7 a, Dorsal and ventral views, showing the rounded cardinal extremities, and the 
coarse plications. 

Rhynchonella Exjrekensis 223 

Fig. 8. Lateral view of a specimen which is slightly crushed. 

8 a, Ventral view of the same. 

Sb, c. Ventral and dorsal views of a smaller example. 

Athtbis ROTSSU 280 

Fig. 9. Dorsal view of a specimen from the oafion north of Pinto Peak. 

9 a. Lateral view of the same. 

Spirifera neolecta 217 

Fig. 10. View of a ventral valve, from Richmond Mountain. 

Spirifera TRiGOKAUS 215 

Fig. 11. View of a ventral valve, from which the outer shell is largely removed. 

SPIBIFERINA CRISTA^A 218 

Fig. 12. Dorsal view of a specimen from the Chester limestone of Chester, 111. Introduced 
for comparison. 
13. Same view of a specimen from the upper portion of the Carboniferous Group in the 
Eureka District. The spine bases are not sliown in the figures, although quite 
prominent on the shells from each locality. 

StBKPTORHYNCHUS CRENISTRIA 279 

Fig. 14. View of a strongly striate form, found at Richmond Mountain. 
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PLATE XVIII— Coutinued. 

PUBUROTOMARIA NODOHARGINATA 

Fig. 15. Enlargement to tbiee diameters of a typical Bpecimen, from the lower portUm of the 
Carboniferons Gionp. 

MbTOPTOMA PBROCOIDBM8 960 

Fig. 16. Summit view, shofdng the outline and the radiating dark lines and fine oonoentric 
strifid. 

Orthoceras Ranbolphbnsis f 265 

Fig. 17. View of a omahed fragment of the tube. 

BeLLBROPBON TEXTIUS 267 

Fig. 18. View of broken specimen, showing the snrfaoe characters and general form. 

EuOMPHALUS (S.) SUBRUG08US — i 866 

Fig. 19. Summit view of a small characteristic specimen. 
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PLATE XIX. 

Pago. 
AVIOITLOFBCTBN APFINI8 229 

Fig. 1. Left valve of an average size speounen. 

1 a. Right valve of a smaller shell, in which the sinns is deeper beneath the anterior ear. 

AVICULOPECTEN EURBKENSIS 227 

Fig. 2. View of a left valve compressed laterally. 

3. Left valve with the anterior ear restored in outline. Shell flattened by compression. 

AVIOULOPBCTEN HaGUEI 22G 

Fig. 4. Left valve with the outline of the posterior basal margin restored from the matrix, 
the margin of the shell having been broken away. 

Mtauna Nemesis : 237 

Fig. 5. Left valve with the beak broken away. See plate zxii, fig. 7. 

Myauna cokgenebis 287 

Fig. 6. View of the smallest left valve collected. It is about three-fourths of the size of 
the largest specimen. See plate xxii, fig. 10. 

Stbbbloptbria similis 230 

Fig. 7. Right valve. See plate viii, figs. 4, 4ii-d. 

MODIOLA f Nbvadbnsis 239 

Fig. 8. View of a somewhat compressed specimen of the right valve. 

SANOUINOUTBSf NJBNIA 249 

Fig. 9. Right valve. 

Ptebikea PintOensis 234 

Fig. 10. View of left valve, enlar|B|ed to two diametem. 

PnmA IKEZPBOTAN8 • 236 

fig. 11. View of posterior half of l«ft Talve. 
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PL.ATE XX. 

MODIOMOBPHA AMBIOnA 239 

Fig. 1. Left Talve of a slightly-onulied specimen. 

MODIOHORPHA t PINTOBNSIS 840 

Fig. 2. View of the specimen used in the description. 

MODIOMORPHAf DESIDERATA ! 240 

Fig. 3. Anterior portions of the right and left valyes, as they appear on a firagment of lime- 
stone. 

Grammtsia Hannibalbnsib 244 

Fig. 4. View of a right valye which is a little compressed. 

Grammtsia arcuata 245 

Fig. 5. Bight valye fonnd in the same heds with the preceding species. 

Sanguinolitus ^olus 247 

Fig. 6. Elongate form of right valye, very closely allied to the type examples of the species. 
7, 9. Bight and left valves of two shells that vary in form from fig. 6. 

SCHIZODUS CUNEATUB '. 252 

Fig. 8. View of the right valve. 

Sanouinolites rbtusus 247 

Fig. 10. Bight valve. The radiating ridges of the nmbonal slope are too strong in the figure. 

SaNGUINOLITES SIBfPLEX 248 

Fig. 11. View of the right valve. 

Sakguinoutes Saltbri 248 

Fig. 12. Bight valve showing the strong radiating lines of the nmbonal slope. 

Pinna oonbimilis 1 236 

Fig. 13. View of a small specimen of the left valve, with portions restored in outline. 

NUCULA INBX7LARIS 241 

Fig. 14. Left valve, showing general form and the fine, concentric surface stri». 
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PLATE XXI. 

OlBKBLLUS HOWBIXI 30 

Fig. 1. OatliDe of the smaUest head of this species discovered. Nataral size. 

2. Head showing the anterior position of the genal spines, gg, and the angles of the 

posterior margin, xx, extravagantly developed. The difference in the length of 
the ocular ridges of the right and left side is also very marked. Nataral size. 

3. The smallest individual in which the posterior course of the facial suture was 

observed. The outline of the head is much like that of fig. I. Natural size. 

4. Form intermediate in contour of head, between figs. 2 and 3. g g, Genal angles 

and spines ; x x, angles of the posterior margin. Natural size. 

5. The eyes in this specimen are no longer pedunculated or united to the glabella by 

an ocular ridge, and the genal angles are more posterior. The course of the 
facial suture in front of the eye is also seen for the firbt time. Natural size. 

6. Example in which the genal angles are in the same position as in the adult indi- 

vidual in species of the genus. The eyes are more embryonic in character than 
in the preceding example. Natural size. 

7. Narrow form, with the eyes of the adult type, and having the genal angles carried 

forward, as in the youuger individuals, 1, 3, 5. Natural size. 

8. Broader and more common form showing the same peculiarities as fig. 7. Natural 

size. 

9. The right and left sides are irregularly developed, the genal spine on the left side 

being more anterior in position. The course of the facial suture is traced in 
accordance with its position, as observed in fig. 6. Natural size. 

Olbnkllus A8APH0IDBS Emmons i 36 

Fig. 10. Embryonic form, showing the circular outline, the genal spines in close proximity 
to the facial suture, and the interocular spines. Enlarged to 3.5 diameters. 
(After Ford.) 

11. Another phase of the development of this species, succeeding, with probably in- 

termediate forms, fig. 10. The posterior of the genal spines, gg, and the Hutures 
cutting the posterior margin at the angles, x x, are comparable to the same in fig. 3. 
Enlarged to five diameters. (After Ford.) 

12. Normal adult type of head of this species, enlarged to two diameters. (After Ford.) 

OUBNBLLUS GiLBBBTI 29 

Fig. 13. Small head, natural size, for comparison with figs. 2, 3, etc., of its associate Bpecies, 
O. Htnoelli, A large head is figured on plate ix, fig. 16. 
14. Narrow form of head, that shows the angles in the posterior margin « xx. Blight ly 
developed. Natural size. (After White.) * 

Pabadozides Kjxbulfi Linnarason 39 

Fig. 15. Outline of head showing the position of the genal angles and angles of the pos- 
terior margin, x x, with the interocular spine; also the ocular ridge (a) nuitiug 
the glabella and eyes. (After Linnartson.) 

OlBNBLLUS HOWBLU : 30 

16. Outline of hypostoma fonnd assooiated with this spedes. Enlarged to three diam- 

eters. 

17. Free cheek found detached trom the fixed cheek. The direction of the suture in 

froht of the eye is well deflnedi t ; its direction posteiiearly may be along the line 
of fvnctjue, o o, bat it is impoeaible to satisAiotorily deteimine it. If, as in fig. 6, 
it would follow the dotted line, o 9. 
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PLATE XXI— Continued. 

P»gew 
LiNGUiA Eldbbi Ill 

Fig. 18. Ontline of the interior of the dorsal valve, showing the mnscnlar and vascular 
markiDgs: 

d, Divaricator mnsoolar scar. 
ad. Adjuster mnscnlar scars. 
p a. Posterior addnotor scars. 
a a. Anterior addnctor scars. 
X X. Track of advance of the mnscnlar scars. 

8, Great paUial sinoses. 
p 8, Posterior conrse of the latter. 
0. Inner ramifications of the sinuses. 
(After Whitfield.) 

LiNQULA WHITBI 109 

Fig. 19. Outline of the figure of this species on plate xiii, fig. 5. The corresponding parts 
are lettered, as in fig. 18. 

LmOULA A7FINIS Ill 

Fig. 20. Dorsal valve, reduced, after Hancock's figure. Lettering, the same as in figs. 18 
and 19. 
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PLATE XXII. 

NUOULA LBYATIFORMB 241 

Fig. 1. Right Talve. 

la. Outline. Natural size. 

SCHIZODUS PlNT^BNSIS 253 

Figs. 2, 2 a. Bight and left valves. Natural size. 

SOHIZODUS CURTIFOBMB 263 

Fig. 3. Bight valve. Natural size. 

3 a. Profile view of fig. 3. 

CaRDIOLA r FIUCOSTATA 251 

Fig. 4. Left valve, enlarged to two diameters. 

4 a. Anterior view of fig. 4. 

SCHIZODUS DBPARCU8 252 

Fig. 5. Bight valve. Natural size. 

5 a. Posterior profile view of fig. 5. 

SOLENOMTA GX7BTA 242 

Fig. 6. Left valve. Natural size. 

11. A more transverse right valve. Natural size. 

Mtauna Nkmebis 237 

Fig. 7. A right valve. Natural size. See plate xix, fig. 5. 

Mtauna Nbssus .'. 238 

Fig. 8. A large right valve. 

8 a. A smaller right valve, showing the anterior margin. 

EDMONDIA t 0IRCULABI8 246 

Fig. 9. Cast of left valve. Natural size. 

MTALIKA CONaENBBIS 237 

Fig. 10. Bight value. Natural size. See plate xtX| fig. 6. 
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PLATE XXIII. 

Bbllbbophon majusculus 256 

Fig. 1. View of apertore, oallns, and body- whorl. Natural size, 
la. Lateral view of fig. 1. 

Orthocbras Eubekenbis 265 

Fig. 2. Lateral view, showing curvature of the chambered portion of the tube. Natural 
size. 
2 a. One of the septa, with the small siphuncle and areole about it. 

Hyouthss Carbonabia '. 264 

Fig. 3. Enlargement to three diameters of the type specimen. 

CONULABIA MiSSOURIBNSIS 264 

Fig. 4. A crushed specimen. Natural size. 

MaCRODON HAMILTONiB ' 243 

Fig. 5. Cast of right valve. Natural size. 
5 a, h. Casts of left valve. Natural size. 

bo. Enlargement of the surface of another specimen, to show the charaoterlstio 
radiating and concentric lines. 

Edmokdia Mbdon 245 

Fig. 6. Bight and left valve. Natural size. 

fiANaUINOLITBfl 8TRIATUS 249 

Fig. 7. Left valve. Natural size. 
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PLATE XXIV. 

LOXONBMA BBIXA. 258 

Figs. 1,1a. Anterior and poeterior sides of the same shell. Natural size. 

Plbubotomaria Nbvadbnsib 250 

Fig. 2. Anterior view of a slightly cmshed specimen that is denuded of most of the outer 
shell. 
2 a. Enlargement of a piece of the outer surface of the shell, to show the peripheral 
hand and surface characters. 

Plattostoma inornatum 255 

Figs. 3, 3 a. Anterior and posterior yiews of the oast. Natural sice. 

0BIFFITHIDK6 PORTLOCKI 266 

Fig. 4. Central portions of the head. Natural sice. 
4 a. Pygidium. Natural size. 
45. Bight free cheek. Natural size. 

MiCBODON (G.) 00MKATU8 250 

Fig. 5,5 a. Right and left Yalves. Natural size. 

BSLLBBOPHON MAJU8CULU8 256 

Fig. 6. Dorsal view of a large specimen. A cross-section of the hody- whorl of this speci- 
men is shown in the text. See plate xxiii, figs. 1, 1 a. 

Plattobras Piso - 254 

Fig. 7. Dorsal view. Natural size. 

7 a. View of the side denuded of the shell. Natural size. 

7&. The other side of the same specimen, preserving the outer shelL 

Maoboohbilub, sp. f 200 

Fig. 8. Anterior tIcw of the specimen mentioned in the text. Natural size. 

PLATTGBBA8 OOCIDBNS 254 

Fig. 9. Dorsal view of a small shell, enlarged to two diametea. 
9a. Lateral yiew of another shell similarly enlarged* 
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